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Abstract 
Agricultural development of any region depends mainly upon the 
availability of water resources for irrigation along with the favorable quality of 
land and soil resources and other technological inputs. Irrigation is a 
prominent input which plays a permanent role of insurance against the 
vagaries of rainfall and drought and helps farmers in adopting new 
agricultural innovations. It promotes the spatial change in land use. 
intensity of cropping, swing in cropping pattern and crop 
regionalization. The availability of adequate irrigation facilities 
transforms the subsistence agricultural landscape gradually into 
commercial one making agrarian economy market-oriented. 
The district of Azamgarh has been selected as a study area in 
which agriculture has been the major source of livelihood for its 
inhabitants. The district is irregular in shape lying south of the Ghaghara river, 
between the parallels of 25°38' and 26°27' north latitudes. 
The main objective of the study are firstly; to determine the extent to 
which the impact of increased irrigation facilities has transformed the position 
of agriculture in Azamgarh district; secondly, to examine the growth of net, 
total and source-wise irrigated area and their changes; thirdly, to analyse the 
spatial variations in the levels of irrigation and cropping intensity, fourthly to 
scrutinize the spatial variations in the levels of agricultural development and 
finally, to find out the interrelationship between irrigation and agricultural 
development. 
The present study is based on both primary and secondary sources of 
data, which were collected from the published and unpublished records of 
various offices and extensive field survey. For the analysis of the data various 
statistical methods have been applied. 
The present research work is deliberated under seven chapters with the 
elimination of findings and recommendations First chapter is related to the 
conceptual background, introduction, objectives, hypotheses and methodology 
along with review of literature on selected problem. The second chapter 
comprising of two parts, is devoted to the general description of the study area. 
In the first part an attempt has been made to assess how the physical factors 
such as relief, drainage, climate, water resources and soils are crucial for the 
development of irrigation. This is followed by an analysis of relevant socio-
economic factors. Third chapter consists of two parts which deals with the 
development of irrigation. Part one is devoted to the general description of 
development of irrigation in India and Utter Pradesh while part two focuses the 
development of irrigation in the study area. In this part the spatio- temporal 
growth and changes of irrigated area (net and total), cropping intensity, and 
source- wise irrigated area have been examined. The association of irrigation 
with mechanical and biochemical inputs is analyzed in chapter fourth. The 
focus of attention of chapter fifth is to highlight the impact of irrigation on 
agricultural land use. In this chapter changes in general land use, cultivated 
area, cropping pattern and intensity of cropping is dealt with. Apart fi-om this, 
crop combination and crop ranking are also assessed. In the sixth chapter of the 
thesis, an attempt is made to measure of the levels of irrigation and agricultural 
development at two points of time. It is also devoted to analyse the relationship 
between irrigation and agricultural development in the area under study 
followed by analysis of correlation between irrigation and agricultural 
development. Some of the emerging features of irrigation and agricultural 
development at micro level are given in chapter seven. Finally, the summary of 
findings of the entire research work followed by meaningful and viable 
recommendations have been given. 
The present research work reveals some outstanding characteristics 
on the basis of which certain conclusions can be pinched. The main finding 
points out that it was the availability and development of irrigation facilities 
which has brought agricultural transformation in Azamgarh district. 
With the extension of canal irrigation supported by the development of 
tube well irrigation, the net irrigated area rose fi-om 69.53 per cent to 90.01 and 
gross irrigated area from 51.54 per cent to 78.19 per cent during the study 
period. 
As for as the source wise irrigation is concerned, in 2004, tub wells 
share about 79.71 per cent of the net irrigated area followed by canals which 
contribute 19.75 per cent and the other sources 0.54 per cent, while their share 
during 1984 were 17.97 per cent, 15,88 per cent and 10.15 per cent of the net 
irrigated area respectively. Thus there was an increase of 7.76 per cent in tube 
well irrigated area and 24.37 per cent in canal irrigated area. 
The intensity of irrigation has increased fi"om 108.00 per cent in 1984 
to 142.74 per cent in 2004. During the study period (1984 to 2004), 31.92 per 
cent increase has been recorded in the intensity of irrigation. High changes are 
observed in the northern portion of the district while the low changes are 
recorded in southern part of the district. The impact of irrigation on the 
intensity of cropping is very significant, which is generally high in the areas of 
high irrigation intensity and vice- versa. 
Irrigation has exercised sufficient impact on the mechanical and 
biochemical inputs of agriculture, although its magnitude varies from place to 
place. The result of correlation analysis confirms that the irrigated area is 
highly correlated with consumption of chemical fertilizers, use of tractors and 
electrified tube wells. The low positive correlation is observed between 
irrigation and the use of iron ploughs, improved threshing machines and oil 
engine pump sets. 
There are mainly two crops grown in the study area, namely, wheat 
and rice, contributing a land area of more than 85 per cent of total cropped 
area. The significant increase in area and yield of wheat and rice is mainly 
because of beneficial impact of expansion in irrigation facilities 
An analysis of the changes in pattern of crop combination reveals that 
the number of crops in crop combination has decreased. In 2004, the crop 
combination reduced to two crops of wheat and rice. 
There are found strong contrasts in the levels of agricultural 
development between the blocks of the district. The high level of agricultural 
development is observed in the east-central and north-western parts of the 
district. By contrast the low level of agricultural development is confined to 
north-eastern and south-western blocks, namely, Haraiya, Maharajganj, 
Thekma and Martinganj. Moreover, there is also some regional disparity in the 
levels of irrigation development vis-a-vis levels of agricultural development in 
the study area. Some blocks having high level of irrigation development has 
medium level of agricultural development such as Ahraula and Lalganj. 
Besides other blocks which have differentiated region are Tahbarpur and 
Martinganj. Two northern blocks, namely, Haraiya and Maharajganj are 
integrated having low level both irrigation and agricultural development during 
the study period 
Correlation analysis concludes that variables of irrigation development 
such as irrigated area (net, double and total) and cropping intensity play greater 
influence on agricultural development. However, means of irrigation in the 
form of tube wells and pump sets is highly correlated with consumption of 
fertilizers. 
Micro level study through the field survey shows that the sampled 
villages posses different irrigation and agricultural level. Tube wells irrigation 
is common in all the villages. Besides, some villages are also facilitated by 
canal irrigation. Of the six sampled villages, Sonwara and Mainpur are located 
in the canal irrigation tract. The introduction and expansion of irrigation 
facilities have influenced the use of mechanical and biochemical inputs. But 
their use is high in those villages having both canal and tube well irrigation. 
Tractorization coupled with traditional implements is still in use in all the 
villages. The application of chemical fertilizers is used in all the villages but its 
application is more in Govindpur, Sonwara and Anjanshahid. 
It has been found out that the major portion of land in the sampled 
villages is under cultivation. The net sown area occupies almost two-third 
(73.04 per cent) of the total reported area. The gross cropped area of the six 
sampled villages taken together is 987.18 ha; intensity of cropping being 
150.59 per cent and the total cultivated is 756.72 ha. 
There are two main crops grown in the sampled villages, namely, 
wheat and rice which account for more than 78 per cent of the gross cropped 
area. Some hectarage is devoted to cash crops like sugarcane and potato. 
The present study despite the paucity of data and other limitations has 
succeeded in demonstrating regional variations at block level in irrigation and 
agricultural development. It has also succeeded in confirming the hypothesis of 
interrelationship between irrigation and agricultural development. However, it 
is felt that further agricultural plans of the study area need to be formulated 
keeping in view the problems and recommendations narrated at length in the 
thesis. This would help to enhance the level of agricultural development in the 
Azamgarh district. 
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Chapter-1 
INTRODUCTION 
India, a land of paradox, faces both severe spells of drought as well as 
devastating floods with alarming frequency. Even a state like Uttar Pradesh, 
which is watered by Ganga and its numerous tributaries, experiences quite 
often spectre of drought apart from having recurring floods. This is mainly due 
to the peculiar weather conditions in which most of the rains occur during the 
three or four months of the monsoon season. Rainfall during the rest of the year 
is insignificant. The dependence of Indian agriculture on the southwest 
monsoon and its consequent vulnerability has been recognized from the earliest 
times, since agriculture has always been the principal occupation of the vast 
majority of the people of the country. 
The main physical requisite for the development of agriculture is 
water which must be timely available in adequate quantities. Without irrigation, 
agriculture is not possible in most parts of the country, because of the seasonal 
nature of monsoon rainfall. So some protective measures must be taken against 
the failure of the rains such as the provisions of irrigation from rivers, tanks or 
tube-wells, etc. 
The importance of irrigation in the Indian conditions may be 
appreciated in terms of certain specific roles which it plays. First, in the broad 
framework of soil and climate complex, irrigation plays a protective role 
against the vagaries of monsoon. Secondly, even with the given technology 
mere provision of assured water supply can boost the productivity of existing 
inputs. Thirdly, for the introduction of new technology, irrigation acts as 
catalytic agent and as one of the crucial factors in the package of improved 
inputs and new technology. The high yielding varieties need six to eight 
watering which must be made available at a particular stage of plant growth to 
get optimum yields. Without irrigation, chemical fertilizers cannot be used with 
confidence and a surfeit of other inputs would be of no avail. Green Revolution 
(introduced in India in 1965-66) proved successful only in those regions which 
have assured irrigation facilities. Irrigation is essential for winter crops and 
desirable for summer crops. 
Due to irrigation, India has been in a comfortable position with regard 
to the accessibility of foodgrains over the last few years. The country's 
granaries are now more than fill and there is enough grain stored upto prevent 
any famine. In all probability, it was the protective motive which triggered off 
the development of irrigated agriculture in low and medium rainfall regions, 
whereas, the desire to augment crop output through an additional irrigated crop 
in the dry season arose much later. Any way, the productive motive now 
dominates the development of irrigation in India. 
Irrigation is regarded as an integral part of sound infrastructure and is 
one of the basic ingredients of agricultural activities. It encourages farmers to 
adopt scientific techniques and go for more intensive cropping thereby creating 
new opportunities for gainful employment. However, it depends partly or fully 
on the nature and mode of irrigation which are governed by the physiographic 
and climatic conditions of the region. Irrigation can not be considered only for 
its protective role of insurance against the vagaries of rainfall and drought, but 
has to be smdied in the context of the adoption of agricultural innovations such 
as high yielding varieties of seeds, new machineries, chemical fertilizers and 
overall development of agriculture as well. 
The dependence of India's agriculture on southwest monsoon and its 
consequent vulnerability has been recognized from the earliest times. Since 
agriculture has always been the principle occupation of the vast majority of 
people, successive rulers directed their energies to improve the lot of farmers. 
To furnish them some protection against the failure of rains, they brought water 
to their fields from rivers, streams and tanks. These early irrigation ventures, 
however, were concerned largely with seizure rain-water in tanks with leading 
canals from these tanks to desiccated lands. There are one or two notable 
exceptions like the Cauvery Delta System and a few inundation and diversion 
canals from rivers. However, all these sources together could irrigate only a 
fraction of cosmic areas under crops and agriculture continued to depend on 
rains (Azam, 1998). 
With the advent of British rule, irrigation attained considerable 
importance. Much was done to repair and improve some of the more important 
old irrigation works. The main objective in developing irrigation facilities was 
to give protection against the failure of monsoon affecting crop production and 
to reduce large scale expenditure on famine relief Because the success of 
agriculture depends on the extent to which the water requirement of crops can 
be met. 
Since independence India has made substantial progress in irrigation 
development. The area under irrigation has really been doubled from what it 
was at the time of independence. Even so only about half of the country's 
cultivated area still depends exclusively on rainfall. The frequent drought 
conditions in several parts of the country affecting food production have 
brought into sharp focus the importance of providing greater irrigation 
facilities. 
Therefore, there was a need to determine how far the present irrigation 
faciUties could meet the requirements of new crops and cropping pattem and 
how their efficiency could be improved. The reasons for the inadequate 
utilization of water and the failure to develop the common areas need to be 
investigated. It is, therefore, obvious that any modernization in the present 
agricultural set-up depends to a very large extent on increase in irrigation 
facilities in the region by the construction of new canals and tube wells. 
There is an urgent need to use ground water to be best advantage, and 
of promoting the simultaneous use of ground and surface water not only in 
order to bring larger area under irrigation but also to stabilize irrigation in 
existing areas. The use of ground water is not only beneficial to drought 
affected and scarcity hit areas, but it also helps to keep dovm the water table in 
areas of high rainfall. Once exploited, so cheaply and so easily, ground water is 
available on demand 'whenever' and 'whatever' amount it is needed. By now it 
was clear that if agricultural production was to keep pace with the growth of 
population, it was not enough to extend irrigation through public projects, but 
private works would have to be greatly expanded too. The 'Grow More Food 
Campaign' launched in 1943 and subsequently integrated with First Five Year 
plan (1950-51), for the first time placed greater reliance on tube well irrigation. 
Tube well irrigation which provides the bulk of the minor irrigation 
facility has now become peoples programme implemented through individual 
efforts, with loans from institutional sources. It is widely distributed and 
provides an instant and reliable source of irrigation to the cultivators. No 
wonder that, when the 'Green Revolution' burst on India's scene, some states 
benefited from much more than others. One reason for this was the availability 
of assured irrigation facilities. 
Review of Literature 
Agriculture has been the main user of water resources on earth, and it 
has also been identified as a major source of wastage of this precious resource. 
Owing to the rapid growth of population and the development of other sectors 
besides agriculture, in most of the countries water is becoming scare resource 
and more costly. Most of the water needed for agriculture is irrigation water; 
and it is a foregone conclusion that irrigation is vital for agricultural 
production. The basic problem faced by agriculturists and engineers is how to 
use the water efficiently so that maximum profit can be obtained. 
In the developed countries, although the competition for water among 
various sectors is more serious, but the problem of efficient water use is for less 
acute than in the developing countries, like India. Because in India the 
percentage of population engaged in agriculture is very high (about 74 per cent) 
and so the average farm holding is small which in turn impedes some modem 
irrigation techniques. However, this does not imply that high efficiency can not 
be attained under the prevailing conditions, but task is difficult. There are 
various studies which carried investigations and experiments on different 
aspects of irrigation. 
Gadgil (1948) in his outstanding work evaluating economic effects of 
irrigation with reference to Godavari and Pravara canals throws light on many 
direct and indirect benefits of irrigation, viz., it has resulted in superior 
cropping pattern, higher per acre productivity, higher farm income, increased 
volume of trade, increased for hired labour and increased wage rate and 
improved economic conditions etc. Godgil concludes that the construction and 
maintenance of a project have far reaching effects on the economic life of the 
community living within its region and also to the same extent on the 
neighboring communities of the region. 
The influence of the Mettur irrigation project was examined by 
Krishnamurthy (1959) with reference to 15 villages. His conclusion was that 
the project area was better off with regard to net sown area, cropping intensity, 
productivity per unit area, agricultural wages and employment reduced 
indebtedness. 
On the basis of the study of two sampled villages of Mandya district 
(Kamataka) representing dry and irrigated situation Epestein (1962) discovered 
that irrigation had increased the productivity of land and enhanced the value of 
irrigated land by 33 per cent. The irrigated village grows cash crops leading to 
overall regional development with the number of wage earning people going 
up. 
Singh, G. (1962) found great changes in cropping pattern and cropping 
intensity of the 15 villages irrigated through Bhakhra canal system. The area 
under Bajra was drastically reduced while that under cotton, sugarcane, rice, 
vegetables etc. increased. There was distinct improvement in the food habits 
and standard of the living of these villages as compared to seven villages 
outside the Bhakhra command. 
As per the conclusions drawn by Basu and Mukerjee (1963) from the 
study of the impact of Damodar canal, and by Jha Diwakar (1967) from that of 
Triveni Canal show that irrigation leads to intensive use of lands, shift from 
food to commercial crops, increase of cropping intensity, promotion of the use 
of modem and traditional inputs, increase of per acre gross production and 
income. 
Misra (1968) concluded that one of the major issues in the planned 
development of irrigation facilities is the determination of priority given to 
different types of irrigation work. Studies concluding are of two types, one 
relating to major irrigation works particularly canals and other in respect of the 
problem of minor irrigation. 
Parikh (1969) attempted to measure the complementary relationship 
between irrigation and chemical fertilizer consumption in Indian agriculture 
sector. He concluded that fertilizers and availability of water are not additive 
inputs in most of the cases. The results also show that the elasticity of 
substitution turns out to be at variance from one method of statistical estimation 
to another. 
Clark (1970) concluded that irrigation schemes must be judged on 
their economic cost and returns. He described that not all irrigation is 
uneconomic. Wells have proved to be economic for a number of crops so long 
as the well is not too deep and power pumping is possible. The lifting of water 
by man and bullock labour is uneconomic. Carefiilly designed small dams are 
also economic, but the results from large dams which can supply water and 
generate power are extremely variable. 
Patil, et al. (1978) in their socio-economic survey of Girana Irrigation 
Project in Jalgaon District (Maharastra) observe that irrigation projects provide 
not only economic but also social benefits to farmers of the command area. The 
economic benefits accrue in the form of superior cropping pattern and 
enhanced use of modem inputs which leads to increase in yield and income of 
the people. This, in turn, raises the standard of living of the framers. On social 
front, the benefits are in the form of educating farmers and making them aware 
of health, hygiene and family planning. 
Khuspe (1979) in his research carried out in Mula project command 
area with the object of studying the canal irrigation water utilization behaviour 
of farmers. In his study he computed the canal irrigation water utilization index 
(CIWUl). The study revealed that more than half of the farmers were utilizing 
the canal irrigation water. 
The main objective of the Rao's (1979) study was to draw attention to 
the limited quantity of water that India possesses. It is erroneously considered 
that India has vast water resources, with most of the Brahamputra water not 
being usable and with the water of numerous minor rivers also not suitable for 
useful exploitation. It is deficient even for the Ganga water to be exploited 
substantially unless surface storage are developed. The need for water is 
growing in various fields, use of irrigation to produce adequate food alone 
requires doubling the present supplies of water in next two decades. 
Roy (1979) suggested that the irrigation development and improved 
water management are crucial to India's agricultural development. The supply 
of land being inelastic, accelerated growth in production is possible only 
through multiple cropping and realization of higher crop yields per unit area, 
both of which are heavily dependent on irrigation. 
Pandey (1979) conducted a study at the instance of Kiul-Badua-
Chanda Command Agency with reference to three villages each in and outside 
the command area. He found that overall performance of the villages enjoying 
irrigation with reference to various development indicators was far superior to 
those deprived from irrigational facilities. 
Mishra and Vivekanand (1979) studying 10 sample villages in 
Tungbhadra dam area in Bellary district report several positive effects, i.e. 
increase in net income per acre despite higher input cost, and increase in 
employment of labour per acre and higher per acre yield by adoption of high 
yielding varieties of seeds of different crops. 
Alexander (1979) in his study of Hirakund Command area finds 
considerable social changes associated with economic growth consequent upon 
canal irrigation, viz. intensification of cultivation, six fold increase in paddy 
yield, rise in employment in primary as well as other sectors of the country, 
raising standard of living as reflected in better clothing, food consumption and 
houses. 
Ram Baran (1982) on the basis of his study of six sampled villages of 
the Gandak Command area of Uttar Pradesh, pointed out that there has been 
marginal increase in the net sown area but substantial increase in double 
cropping. There has been appreciable change in crop rotation and sharp 
increase in the use of fertilizers resulting in four to five fold increases in per 
acre yield of wheat and paddy. 
Mishra (1984) attempts to asses and evaluate the impact of irrigation 
on the entire dimension of farming in Mirzapur district of Uttar Pradesh and 
concludes that growing network of irrigation has brought attitudinal and 
psychological changes in the peasant community and now they are rapidly 
approaching towards more innovative agriculture. 
Basu (1984) attempts to enumerate the role of Damodar valley canals 
in bringing success to the agrarian economy of its command area and finds that 
irrigation has helped to change the land use, cropping pattern and thereby the 
entire agrarian economy of the region. 
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Singh (1985) on the basis of the study of a village of Ballia district in 
Uttar Pradesh concludes that there is appreciable increase in net sown area, 
double cropping, and number of crops in the crop combination and the use of 
chemical fertilizers as a result of increase in irrigation. 
Chatterjee (1986) makes an in depth study of the impact of irrigation 
on the use of land, cropping pattern and crop yields of southern West Bengal 
and reveals that irrigation is one of the chief ingredients along with the high 
yielding varieties of seeds and fertilizers. He holds that the impact of irrigation 
has been strongly positive in the fields of land use and multiple cropping. Crop 
yields have also been influenced. 
Piper (1986) concluded that increased area of irrigated agriculture is 
essential for meeting future demand for food which can not be achieved 
without an increase in the supply of water. He finds out the growing demands 
for irrigation water and its availability on a global scale. 
Kallur (1986) through his work 'Irrigation and Economic 
Development' which relates to Tungbhadra Irrigation Project in the Kamataka 
state conveys a thorough understanding of the impact of irrigation on Indian 
agriculture, i.e. cropping pattern, usage of strategic inputs and productivity of 
land. 
Vasant (1987) suggests that efficient management of the developed 
water resource, supply and application of all other inputs needed for irrigated 
agriculture can produce sufficient foodgrains for the ever increasing population 
of India. 
Gurjar (1987) has discussed the impact of Indira Gandhi canal system 
on agricultural development of western Rajasthan where irrigation has 
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contributed immensely to agricultural modernization, productivity and crop 
land use pattern. 
Dhawan (1988) in his study of 'Irrigation in India's Agricultural 
Development' concludes that a programme of extensive irrigation in areas 
which experience low or moderate rainfall would greatly assist the goals of 
maximizing agricultural growth achieving stability. 
Pereira (1988) in his research work carried out in Sorria Irrigation 
Projects, emphasizes the modernization of irrigation systems to face the new 
challenge. In his work he attempted to identify the major problems and showed 
how research can be contributed towards improved management regarding the 
conveyance and distribution. 
Simhadri et, al. (1989) had the opportunity to conduct field 
investigations and collect data on command area of Sriramsagar irrigation 
Project in Telangana region of Andhra Pradesh. They studied of the socio-
economic transformation of the Sriramsagar irrigation project area since 1971. 
This detailed analysis provides an interesting insight into the vibrant changes 
observed in land use, cropping pattern, demographic aspects, agricultural 
system, pattern of distribution of settlements and levels of development. 
Pawar (1989) in his work examines the impact of irrigation on the use 
of mechanical and bio-chemical inputs, land use in general and cropping 
pattern in particular. He examines the relationship between irrigation and 
changes in crop productivity, intensity of cropping, crop combination, 
diversification and overall development of agriculture along with land 
degradation. 
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Singh (1990) in a study of Deoria district makes reference to the 
crucial role, degree of effectiveness and future possibilities of irrigation as 
catalyst of rural development in the perspectiveness of enhancement of land 
productivity, promotion of social justice and maintenance of ecological 
balance. 
Jadav and Ajagekar (1990) map out and asses the impact of irrigation 
on crop productivity and farm technology in terms of fertilizer consumption 
and level of mechanization. They highlight the relationship of irrigation with 
other variables. The analysis discovers the positive correlations among 
irrigation, fertilizers, crop productivity and farm mechanization. 
Hooda (1990) attempts to study the role of sprinkler irrigation in the 
transformation of agriculture in the arid areas in Bhiwani district of Haryana. It 
has modified the cropping pattern and intensity of cropping and has also played 
a very vital role in increasing the productivity of crops. 
Prasad and Mehto (1991) come out with the conclusion that irrigation 
facilities have changed the character of the terrains and made them suitable for 
agriculture. 
Singh, et al. (1991) conducted a field experiment during the winter 
seasons of 1986-87 to 1988-89 to study the effect of 3 irrigation levels on yield, 
water use and water use efficiency of Indian mustard, rocket salad and 
safflower. Three levels of irrigation were 10 cm at pre-sowing (li) li+5 cm at 
branching (I2) and (I2 + 5) at flowering (I3). The Indian mustard and rocket 
salad gave the maximum yield with 2 irrigations (I2) whereas Safflower and 
pigeon pea gave the maximum yield with 3 irrigates (I3) total water use by the 
crops increased with an increase in the level of irrigation among the crops. 
Safflower showed the highest water use (66.4 cm), whereas rocket salad the 
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lowest (20.8 cm), water use efficiency was the maximum with 2 irrigations in 
Indian mustard (82.9 kg/ha cm) and rocket salad (61.1 kg/ha-cm) and with 3 
irrigations in safflower (77.9 kg/ha-cm) and pigeon pea (82.8 kg/ha-cm). 
Singh (1992) on the basis of her study of 108 farms of Aligarh 
district, reiterates that irrigation plays a vital role in increasing agricultural 
production and changing cropping pattern, yields and farm practices. 
Soundaram (1994) in his article need for irrigation and its 
development in Tamilnadu holds that the major constraint that affects 
agricultural development is irrigation. 
Singh (1994) in a test observes that the fields located closer to a tube-
well are primarily devoted to more water demanding intensive and high value 
crops, while those at the periphery are assigned to low water budget, low 
intensive and inferior crops. 
Bentum (1995) describes the use of buried pipe systems and flexible 
surface hoses in Hebei province (China), and their contribution to improved 
water use and increased management flexibility. Buried pipe and hose systems 
facilitate the mixing and delivery of saline shallow ground water with fresh 
surface water or deep ground water. The average area served by a buried-pipe 
system is 4-5 hectare. A substantial increase in irrigation command areas has 
resulted from the adoption of existing buried-pipe system to incorporate the use 
of surface hose directly coimected to a tube-well pump or to larger buried pipe 
systems. 
Snvastava (2000) evaluated the irrigation water as safe for irrigation 
on the basis of critical limit of chloride content. A total of 152 irrigation water 
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samples covering 138 mandarin orchards of Kalmeshwar Kotal Tehsils of 
Nagpur district were calculated during the months of October and November. 
They concluded that quality of most of the water samples was suitable for 
irrigation. 
Goswami, et, al. (2002) attempt to analyze the structural changes 
occurring in number of operational holdings encompassing the operated area, 
irrigation resource endowment and its impact on land use efficiency as well as 
allocation of various crops during their study on 'impact of irrigation on land 
use efficiency and area allocation in different size classes of land holding in 
Maharashtra'. The result indicates that there was substantial reduction in the 
allocation of irrigated areas under foodgrains in all size classes of holding in 
1990-91 as compared to 1980-81. Farmers diverted their irrigated areas 
towards cultivation of cash crops like sugar-cane and vegetables with the 
objective of achieving better financial return. 
Nabakumar (2003) concluded that the spatial distribution of irrigation 
water varies widely on the basis of its relief and soil while assessing the 
possibilities of harnessing the water resources of Manipur river basin. It has 
been estimated that the total irrigation potential of the state is about 16,200 
hectares. However, still the state can provide irrigation to 1, 01,440 hectares 
with water supply capacity 01.19 million gallons from different types of project 
of the state. 
Nikhil and Mobin (2007) have analyzed the management of irrigation 
efficiency in Damodar river basin. They observed that the basic problem facing 
the agriculturists and engineers is how to use water efficiently so that 
maximum profit can be obtained. 
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Ahmad and Kausar (2007) have studied the trend and level of 
diffusion of irrigation and its impact on the adoption of agricultural innovation 
in Upper Ganga-Yamuna Doab of India. They concluded that irrigation is not 
only essential for the sustenance of agriculture but also its assured and timely 
supply is prerequisite for diversifying agriculture and to enhance resource 
efficiency of related inputs. The adoption of certain agricultural innovations 
like chemical fertilizers, HYV of seeds and plant protection, depends upon 
assured and timely availability of water. Analysis also revealed that new 
package programme has a profound influence to bring more and more area 
under irrigation. 
Methodological Frame Work 
Objectives of the Study 
The main objectives of the present study are: 
• To assess how the physical enviroimient of the study area have 
influenced the availability of water and have helped in the development 
of irrigation facilities. 
• To examine the growth of net, total and source-wise irrigated area and 
their changes. 
• To analyse the spatial variations in the levels of irrigation and cropping 
intensity 
• To examine the spatial variations in the levels of agricultural 
development. 
• To asses the interrelationship between irrigation and agricultural 
development 
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• To suggest a perspective and pragmatic plan for the optimum utilization 
of irrigation potentials for the development of the study area 
Hypotheses 
The present thesis has been developed on the basis of the following 
broad hypotheses: 
• Adequate and assured irrigation facilities tend to exercise a sufficient 
volitional command over expansion and intensification of cultivation, 
change in the mechanics of land use and cropping pattern. 
• Adequate and assured irrigation facilities tend to provide speedy 
adoption of improved agricultural practices among farmers, i.e. HYV 
seeds, chemical fertilizers and improved implements. 
• Developed irrigation facilities have positive correlation with agricultural 
development. 
Data Base 
Data have a very vital and significant role in giving the abstract shape of 
the unit. These also help in either comparing or contrasting units within the 
framework of particular geographic phenomena. The present study is based on 
both primary and secondary sources of data, which were collected from the 
published and unpublished records of various offices and extensive field 
survey. 
Data from primary sources have been collected through intensive field 
surveys, interview with farmers and discussion with government officials 
during the years 2007-08. Primary data have been collected from six sampled 
villages of the study area. The selection of the villages is based on stratified 
random sampling method. Two villages have been selected from each region of 
agricultural development (low, medium and high). 
17 
Data from secondary sources have been collected principally from 
various bulletins: 
(i) Bulletins of Agricultural Statistics of Uttar Pradesh (2001 -02 and 2002-
03), published by the Directorate of Agriculture Statistics and Crop 
Insurance (Krishi Bhawan), Lucknow, Uttar Pradesh. 
(ii) District Statistical Bulletin, Azamgarh District (year wise from 1983 to 
1985, 1993 to 1995 and 2003 to 2005) from statistical office, Azamgarh. 
(iii) Directorate, Census Operation (Disfrict Census Handbook), U.P. 
Lucknow. 
In addition to above offices, the data and other related informations 
were collected from the various books, periodicals and journals, which are 
available in the Department Library as well as Central Library (Maulana Azad 
Library) at A.M.U. Aligarh and other libraries. 
Unit of Analysis 
The problem of unit analysis is that of scale in geography. The issue 
involves selection of an appropriate unit of analysis. Robinson in the context of 
'ecological fallacy' has pointed out that the extent and some times even the 
direction of relationships among variables may change with varying size of unit 
of analysis. Similar observation is made by McCarty, Hook and Knos 'every 
change in scale will bring about a statement of a new problem and there is no 
basis for presuming that associations existing at one scale will also exist at 
another. Generally it is suggested that smaller the unit of analysis lesser the 
distortion of realities. Despite the broad truism of this axiom, scale is subjected 
to restriction in both upward and downward directions. Observation of 
characteristics and relationship over large areas runs into the risk of 
oversimplification and fallacious averages of reality, whereas smaller units of 
analysis pose the problem of fragmentation as process and relationship may 
cross their boundaries. 
This problem was strongly felt in the present study. The area under study 
is a small region consisting of 21 development blocks with a total area of 
4,054.00 sq. km. The district level study will be simplistic and have no 
geographical value. On the other extreme, village is the smallest unit. But 
considering paucity of data at this level and sheer number of units, it is 
impossible to conduct a research at this level. Besides, relationships and 
process over space at this level will be fragmented. Considering equality of size 
and homogeneity and contiguity of the socio-economic and physical 
composition, development block is considered a viable unit of study. The 
development block is an administrative unit which is considered a unit for 
development processes in agriculture. All agricultural development activities 
are conducted in this unit. Therefore, it is an appreciate unit of analysis. 
Selection of Variables 
Agricultural development is a multidimensional concept. By its very 
definition there are many socio-economic and cultural variables which together 
define levels of development. Development can be measured as a process or as 
a state in terms of conditions necessary for development. There are twenty 
variables in all. They are grouped under two heads: Irrigation and agricultural 
development which are as fallows. 
Variables of Irrigation Development 
(i) Percentage of gross irrigated area to gross cultivated area 
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(ii) Percentage of net irrigated area to net cultivated area 
(iii) Percentage of double irrigated area to net irrigated area 
(iv) Percentage area sown more than once to net sown area 
(v) No. of tube wells and pump sets/10000 ha of cultivated area 
(vi) Intensity of irrigation 
(vii) Percentage area under canal irrigation to net irrigated area 
(viii) Percentage area under tube well irrigation to net irrigated area 
Variables of Agricultural Development 
(i) Percentage of net sown area to the total reported area 
(ii) Percentage area sown more than once to net sown area 
(iii) Percentage of gross irrigated area to gross cultivated area 
(iv) Consumption of fertilizers (kg/ha) 
(v) Tractors /10000 ha of cultivated area 
(vi) Percentage of agricultural workers to the total workers 
(vii) No. of co-operative societies and rural bank/one lack population 
(viii) Length of metalled road in kms 1000 sq.km of area 
(ix) Cropping intensity 
(x) Yield of foodgrains (quintal/ha of cultivated area) 
(xi) Percentage of electrified villages to the total villages 
(xii) Literacy rate 
Methodology 
The present study is carried out from 1984 to 2004 selecting three 
distinct points of time (1984, 1994 and 2004). The moving averages for all 
three point of time have been abstracted to avoid fluctuations in the variables. 
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The moving average technique has been applied for the analysis of data. The 
data pertaining to the years 1983-1985, 1993-1995 and 2003-2005 have been 
averaged, representing the data for the years 1984, 1994 and 2004 respectively. 
The following statistical methods have been used in the present study: 
(i) The intensity of irrigation and cropping v^ e^re computed by the 
following formula: 
Gross irrigated area 
(a) Irrigation Intensity Index = X 100 
Net irrigated area 
Gross cropped area 
(a) Cropping Intensity Index = X 100 
Net cropped area 
(ii) Percentage change was computed by the following formula: 
Present value- Previous value 
Percentage change = X100 
Previous value 
(ii) For the analysis of the various data simple percentage method has been 
used. 
(iii) To show the relationship between irrigation and the agricultural 
development, Karl Pearson's Correlation Co-efficient (r), Student't' 
test the correlation matrix have been calculated through SPSS 
programme. 
Karl Pearson's correlation co-efficient (r) method is as follows: 
_ Ixy-'LxI.y/n 
H-^^-^ 
Where, r is the co-efficient of correlation. 
x,y are the two given variables. 
n is the number of observation. 
To find out the computed't' value, student t-test technique is used which 
is as follows. 
Where, t is the calculated value of't' in the test of significance. 
(n-2) is the degree of freedom. 
r is the computed value of co-efficient of correlation. 
For measuring the levels of irrigation and agricultural development, 
standard score technique (z-score) was applied because in order to reach 
standardization, the raw data for each variable have been computed into 
standard scores. It is commonly known as Zi value or Z-score. The scores 
measure the departure of individual observation from the arithmetic mean of all 
observations, expressed in a comparable form. This means it becomes a linear 
transformation of the original data. This method was first used by Smith in 
1968 in his study on inequality in Peru followed by D. Smith (1973) and D. 
Slater (1975). 
The formula involved is: 
Xi-X 
Zi = 
SD 
Where, Zi is the Standard Score, 
Xi is the original or individual values for observation /, 
X~is the mean for the variable, and 
SD is the standard deviation (6) 
Further, the results of standard score obtained for the different 
variables were aggregated by standardized composite score, so that 
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disparities in the levels of development may be obtained on a common 
scale, 
(iv) Crop combinations have been calculated by Weaver's formula. 
(v) Lastly, GIS and advanced computer cartographic techniques have been 
applied to prepare the various maps. 
Organization of the Study 
The present research work is organized into seven chapters apart from 
findings and recommendations, each dealing with a particular issue to fulfill the 
objectives of the study. First chapter is related to the conceptual background, 
introduction, objectives, hypotheses and methodology along with review of 
literature on selected problem. The second chapter comprising of two parts, is 
devoted to the general description of the study area. In the first part an attempt 
has been made to assess how the physical factors such as relief, drainage, 
climate, water resources and soils are crucial for the development of irrigation. 
This is followed by an analysis of relevant socio-economic factors. 
Third chapter consists of two parts which deals with the development 
of irrigation. Part one is devoted to the general description of development of 
irrigation in India and Utter Pradesh while part two focuses the development of 
irrigation in the study area. In this part the spatio- temporal growth and changes 
of irrigated area (net and total), cropping intensity, and source- wise irrigated 
area have been examined. The association of irrigation with mechanical and 
biochemical inputs is analyzed in chapter four. The focus of attention of 
chapter fifth is to highlight the impact of irrigation on agricultural land use. In 
this chapter changes in general land use, cultivated area, cropping pattern and 
intensity of cropping is dealt with. Apart from this, crop combination and crop 
ranking are also assessed. In the sixth chapter of the thesis, an attempt is made 
to measure of the levels of irrigatiohn and agricultural development at two 
points of time. It is also devoted to analyse the relationship between irrigation 
and agricultural development in the area under study followed by analysis of 
correlation between irrigation and agricultural development. Some of the 
emerging features of irrigation and agricultural development at micro level are 
given in chapter seven. Finally, the summary of findings of the entire research 
work followed by meaningful and viable recommendations have been given. 
Chapter- II 
GEOGRAPHICAL PROFILE OF THE STUDY AREA 
General Aspect 
The district is named after it's headquarter town Azamgarh, which was 
founded in 1665 by Azam son of Vikramajit, a descendent of Gautam Rajputs 
of Mehnagar in Pragana Nizamabad. He had, like some of his predecessors, 
embraced the faith of Islam. He had a Mohamamdan wife who gave birth to 
two sons, Azam and Azmat. While Azam gave his name to the town of 
Azamgarh and Azmat constructed the fort and settled the bazaar of Azamgarh 
in Paragana Sagri. The district comprises of 7 tehsils, 21 developmental blocks 
and 4,133 villages. The district is irregular in shape lying south of the 
Ghaghara river, between the parallels of 25°38' and 26°27' north latitudes and 
the meridians of 82°40' and 83°52' east longitudes (Fig.2.1). The administrative 
headquarter i.e. Azamgarh city is located on the Lucknow-Ballia state highway, 
269 km from the state capital Lucknow. The Azamgarh district is bounded by 
the river Ghaghara on the north, by Mau district in the east, by Ghazipur in the 
south-east, by Jaunpur in the south-west, by Sultanpur for short-distance in the 
west and by Ambedkar Nagar in the north-west. The river Ghaghara separates 
the district from the Gorakhpur district. The district has an area of 4,054 sq. 
km. and a population of about 4 million (Census of India, 2001). 
Geographical factors such as geological structure, relief, slope of the 
land, quality of soils and the climatic conditions exert influence and control 
over the techniques of irrigation and the area irrigated. The entire distributional 
system of irrigation water follows the terrain and the slope of the land. 
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The amount and duration of the available surface water depends on 
the climatic conditions of the region. The types of rocks over which the 
irrigation water flows mostly determine its quality. The physical and chemical 
characteristics of soils directly or indirectly govern the practices as well as a 
number of applications of irrigation. In this context, therefore, it is relevant to 
present a brief account of the physical and demographic factors of the study 
area. 
Structure and Relief 
Azamgarh district is structurally a part of the great Indian plains. It lies 
between the Peninsular India in the south and recently built Himalayan 
mountains on the north. This is one of the most fertile plains in the world. The 
plain is 400 km wide in its broadest part and 2,400 km long. There are several 
outstanding features of this amazing area. One is the dead flatness of the plain 
- not a hill, scarcely a mound to break the monotony of the level surface. The 
geological evolution of the plain remains a matter of discussion (Spate, 1958). 
There are several theories regarding the origin of the great Indian plains. 
The alluvial tract is of the nature of a synclinal basin formed concomitantly 
with elevation of the Himalaya to its north. This depression was rapidly being 
filled up by the deposits from the high lands. According to Edward Suess 
(1904), the Austrian geologist suggests, that the plain constituted a 'foredeep' 
formed in front of the high crust waves of the Himalayas. They were checked 
by the inflexible solid land mass of the peninsula. The great Indian plain was 
formed due to an immense quantity of detritus brought by the rivers rising from 
the Himalaya. The deposition of the alluvium continued through Pleistocene 
period up to the present and led to the formation of the plain. 
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S.G. Burrard (1914-15) on the basis of geological data considers that 
the plain occupies a deep rift valley with parallel faults on its two sides with a 
maximum down through of thirty kilometers. 
The view has few geological facts in its support but is not in conformity 
with the geological and geo-physical observations. Third and more recent view, 
regards this region as a sag in the crust formed between the northwest drifting 
Indian continent and comparatively soft sediments accumulated in the Tethyan 
basins when the latter were crumpled up and lifted up into a mountain system 
(Krishnan, 1982). 
The district Azamgarh is a level plain without any hills or natural 
eminence. The only variations in the surface being caused by the banks of the 
small streams that drain it. Except the proximity of the Ghaghara, the land 
slopes very gently towards the south-east. The district has an immense 
reservoir of fi-esh sweet water, stored in the more porous, coarse strata, beneath 
the level of saturation, which is easily accessible by means of ordinary borings 
in the form of wells. The few deep boring that have been made, have given 
proof of the prevalence of artesian condition in some parts of the district and in 
a few cases artesian borings have been made with successfijl results. A 
considerable amount of success has been attained in tube wells boring 
experiments in the district at many places. Wells of large caliber and of a depth 
of 60-120 meters are supplying water for agricultural use in lands unserved by 
irrigation. 
There are only two natural divisions - the southern low lying tract and 
the northern high lying tract. They differ markedly fi-om one another, and in the 
latter a distinction may be drawn between the interior uplands which consist of 
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comparatively old formations of alluvial deposit, and the reverine alluvium, 
which lies in the valleys of the rivers and is liable to change (District Gazetteer, 
1911). 
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Fig. 2.2 
The alluvium forms one continuous series throughout, but it is usual to 
distinguish between the bhangar or older alluvium which contains fossiliferous 
remains of Pliocene period and occupies higher lands and the khadar or newer 
alluvium(Fig.2.2) in which occur fossils, chiefly of living species, are confmed 
to the terraces and flood plains of the rivers (Blanford, 1879). 
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The Southern Tract 
The dividing lines of the two tracts lie roughly along the metalled 
road which runs from Shahganj through Azamgarh to Muhammadabad. The 
soil of this portion of the district is, for the most part, clay; much of the land is 
low and marshes and lakes abound. It is drained by Gangi, Udanti, Besu, 
Mangai and Bhainsahi rivers. These takes their rise in lines of swamps, 
beginning in the case of the Gangi, Besu and Mangai on the western border of 
the district or in Jaunpur and in the case of the Udanti and Bhainsahi within the 
district itself. These rivers flow in easterly or south-easterly direction and their 
deposits eventually fall into river Ganga, those of Gangi and Besu directly and 
those of the Udanti after joining the Besu, and those of the Mangai and 
Bhainsahi after uniting with the Sarju. In the upper portion of their courses the 
beds of these strezims are little below the level of surrounding country, and they 
are in demand at fi-equent intervals for irrigation. It is only on the eastern 
confines of the district that their channels are deeply cut and well defined. In 
this direction the soil is lighter and the villages more resemble them those of 
the northern half of the district; but such villages are few in number and form 
small portion on the tract. The remainder of the tract consists of alternate 
elevations and depressions, the latter containing marshes and rice land, the 
former, where the soil is good and not infected with iisar, being occupied by 
hamlets which are surrounded by every variety of the crop. However, the 
importance of this zone lies in the fact that it provides several possible sites for 
canal irrigation. 
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The Northern Tract 
Geologically the alluvial deposits of northern tract would be roughly 
divided into two sub-divisions. The uplands known as hangar or older alluvium 
and the lowlands in the vicinity of the Ghaghara, called khadar or newer 
alluvium. The hangar is the most fertile and most stable portion of the district. 
A portion of it is cut off from the rest in the north east by the Chhoti-Sarju. 
This is drained partly by that river and partly by some minor channels flowing 
into the Ghaghara. But the rest of the hangar is drained by the Tons river and 
its affluents, the Kunwar, Ungri, Majhui, Silani and Kayar. The Tons itself 
crosses the district from Ahraula in the west to Devokali in the east, near which 
it joins the Chhoti Sarju. The river and its tributaries have deep well marked 
sinuous courses, that of the Tons being particularly tortuous. The valley of the 
Tons is narrow, and on this account there are periodical floods which do 
considerable damage along its course; but, as the crops on either side are 
concerned the area affected is insignificant. The soil of the hangar tract is a 
good firm loam which, in the neighborhood of the rivers, becomes light and in 
few cases even sandy. Clay is found in the narrow depressions in which the 
various channels originate and there are isolated patches of clay and usar 
resembling those found in the southern tract. . The fertility of the soil is great, 
the population is very dense, and the people are scattered all over the village 
area in small hamlets and tiny settlements. 
The portion of the northern tract which is included in the khadar area 
consists of two regions, one being the valley of the present Ghaghara river and 
the other an old bed. The khadar in the former direction forms a strip of 
country on an average 9 km broad. Here the hangar juts out to the north, 
protected by kankar reefs, and with the aid of a similar promontory on the 
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north bank confines the river in a channel not more than 1 km wide. This bed 
has long been deserted and is now only occupied by the Chhoti Sarju. This 
zone is suitable for lift and well irrigation (District Gazetteer, 1911). 
Drainage 
Drainage lines hold particular significance in the district, not only the 
general flatness of the plain area and sub-regional or even local uniqueness and 
individuality to the different parcels of land. District has a vast reservoir of 
surface and underground waters. Being a part of alluvial plain of Uttar Pradesh 
it is drained by perermial rivers of Ganga systems which provide every facility 
for the development of surface drainage. Apart from surface drainage this plain 
also has immense reservoir of fresh sweet water, stored in the more porous, 
coarser strata, beneath the level of saturation, which is easily accessible by 
means of ordinary borings (Wadia, 1976). 
Surface Drainage 
Run-off water from streams and rivers is utilized for irrigation purpose 
by storing in reservoir or directly diverting through canal systems. 
The character of surface drainage shows a close relationship with the 
gentle slope of the land. Except the Ghaghara which flows more or less in a 
straight course, all the rivers in this area have a tendency to flow in sinuous 
courses across the plain, forming meanders and ox-bow lakes. It would be best 
to study the surface drainage under two heads: the rivers and lakes. This region 
is drained by the Ghaghara, the Choti Sarju, the Tons and several tributaries 
(Fig. 2.3) in which only Ghaghara rises from snow caps of the Himalayas and 
other rise from the various lakes in the plains. They do not depend for water 
entirely on the monsoon rains. Although the volume fluctuates enormously, 
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these rivers are never dry. The minor streams are seasonal in nature and their 
discharge varies from nothing in the hot season to thousands of cubic feet per 
second during the rains; their beds may remain dry for months and then may be 
flooded for a few days in the year. They yield a supply of fresh water which, 
though fluctuating, can be gauged and used for irrigation. Further they traverse, 
as broad slow rivers wandering lazily across the plains, areas of fertile 
alluvium, very suitable for irrigation. It will be worthwhile to understand the 
nature of principal rivers in some detail (Shaft, 1960). 
AZAMGARH DISTRICT 
Drainage System N 
Source: Administrative Atlas, U.P. 2001. 
Fig.2.3 
Ghaghara 
Though the river Ghaghara is the largest river in the district, little of 
the drainage of Azamgarh falls into it. The streams that joins Ghaghara are few 
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minor nalas flowing in the khadar area of the north such as Badrauwan and 
the Haha. The Ghaghara rises in the Tibetan mountains where it is known as 
KamaH. After escaping from outer-most range of the Himalayas where it is 
called Kauriala, it enters the Indian plain where it is known as Ghaghara. 
The river Ghaghara is navigable throughout its length in the district 
and indeed for a long distance beyond. The river has its origin in the mountains 
of Kumaun and Nepal, and is formed by the combined waters of Chauka, 
Kauriala, Rapti and many smaller streams. It swells during the rains to an 
immense size, and as the current is then very strong and rapid, the damage done 
by flooding is frequently severe. At such times it deposits nothing but sand, but 
at other times it will confine itself to a single chaimel and lay down stretches of 
fertilizing sih. 
The course of the river in the district is only confined to a single 
channel. The whole area of the south of the Ghaghara is Khadar land and large 
parts of it are submersed during the floods. A plain which may be fertile in 
one year may become absolutely sterile during the next. Banks of the river 
consists of the soft sandy deposits. The Ghaghara makes the northern boundary 
of the district and separates it from Gorakhpur (District Gazetteer Azamgarh, 
1911). 
The Chooti Sarju 
The Chooti Sarju enters the district of Azamgarh at a place about one 
and half kilometer north-west of village Maharajganj and joins one of southerly 
channels of Ghaghara known as Badrauhan Nala. About one and half 
kilometer east of the village Haraija, it leaves the Badrauhan Nala and flows 
towards south-east. Near Mau it is joined by an important tributary, the Tons 
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which is perennial but maintains only a sluggish current of water in the dry 
months. 
The bed of the Sarju after its confluence with the Tons becomes deep 
and broad. The breath of the current varies from 250 meters in the rainy season 
to 30 meters in the hot season, while its depth decreases from 8 meters to one 
meter. The floods in the Sarju often attain large dimensions and are harmfiil as 
generally leave nothing but sand. 
In its lower course the Sarju on its right bank is joined by another 
tributary, the Bhainsahi. During the rainy season the Bhainsahi attains a 
considerable size becoming navigable by small country boats for some 
distance, but during the hot weather it dries up in several places. 
About six and a half km before its confluence with Ghaghara, the 
Sarju on its right bank is joined by the Mangai river. Although the Mangai 
drains a fairly large area it receives no tributary of importance. During the rainy 
season it attains a breadth of about 60 meters but in the dry season it shrinks to 
small dimensions and is not more than 6 meters across. But it is very unlikely 
that the bed of the Sarju, could ever have formed a chaimel far so great a river 
as the Ghaghara (Shafi 1960). 
The Tons 
The Tons takes its rise in the Faizabad many Kilometers beyond the 
borders of Azamgarh. It flows parallel with the Ghaghara till it enters the 
district 9 km. north-east of Mahul. It is soon after joined by a small tributary 
called Majhui, on the borders of paragana Nizambad and it flows then in a vary 
tortuous course for about 55 kms of civil station of Azamgarh. Then it runs 
north-eastward for 12 km. for Bermah in the south of Sagari and then South 
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east wards past Devokali it enters the district Mau. Western tract of Azamgarh 
are well drained by river Tons (District Gazetteer, 1980). 
Other Rivers and Streams 
Some of the minor drainage channels take their rise in a series of 
swamps, as in the south; but others such as Kunwar, Majhui, Silani and Suksui 
have well defined deep cut channels, the land in the vicinity of their banks 
being in some cases cut up by rivers. 
The northern portion of the district is much more effectively drained 
than the southern. Generally speaking, the drainage of the northern tract is 
sufficient, but in the southern tract it is liable to derangement if the monsoon is 
abnormal. Here too, some obstruction is offered to the flow of surplus water by 
artificial means for the natural escape is blocked by the people themselves in 
order to conserve water for rice cultivation. 
Lakes and Swamps 
Lakes and swamps form important features in the surface drainage of 
the district. The lakes and Jhils of the district are not only very numerous, but 
in many cases of considerable size. Altogether nearly 4,000 hectare are under 
water which includes the rivers, the latter constitute but a small proportion of 
the whole. The area is greatest in Tahsil Sagri, Lalgunj and Phoolpur. Most of 
these swamps are due to the existence of depressions in the surface. Where as 
some of them find a natural outlet for their surplus waters down the nalas, 
others lie in depressions between the main drainage lines of the country and 
have no such outlet. 
The most important lakes are found in the Khadar. The Salona Tal in 
Sagri (Azmatgarh) is estimated to be over 3.5 km long and 2.5km board, with 
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about 6 m. depth . It never dries up completely. There are some other important 
lakes in southern tract, known as Kotail, Jamuawan, and Gumadih in tehsil 
Lalganj, Pukh lake in pragana Mahul, and the largest of all, the Gambhirban 
lake in paragana Nizambad, while the water in these hold out. They abound in 
aquatic vegetation and contain considerable quantities offish. 
In the northern section however, lakes that deserve mention are the 
Koilsa - Gasila lakes in paragana Mahul, the Kaili and Duhia - Bima lake in 
paragana Atraulia, the Ara lake on the borders of Kauria and Atraulia, the 
Talhnan lake on the borders of Kauria and Nizambad. There is also a chain of 
swamp in paragana Sagari (Gazetteer Azamgarh 1980). 
Groundwater 
Ground water refers to the waters found in the saturated lower portion 
of the rocks beneath the surface of the earth (Shinde, 1979). It is frequently 
available in various forms such as wells, tube wells etc. depending upon 
geological setting of the region. The area under study is largely suitable for 
tube wells irrigation, the development of which largely depends on the 
behavior of ground water. 
Since this region has no marked surface irregularity, the underground 
aquifers are supplemented from the rain water which sinks easily into ground. 
The percolation from major rivers, their tributaries, canals, field channels, 
ponds, tanks and from runoff which always contribute to maintain groundwater 
level. 
The physical setting therefore, provides every facility for the 
development of tube well irrigation. The region has fairly large number of tube 
wells and most of them are private. It is mainly because rivers are unable to 
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supply greater volume of water and its operation is directly under the control of 
the farmers. This enables the farmers to supply adequate and timely water to 
the crops. On the other hand, groundwater table is high and it is possible even 
for individual farmer to get private tube wells installed. 
Based on exploratory borehole data of Ground Water Board and tube 
wells data of State Government the following aquifer zones have been 
delineated. 
I Aquifer Group 34.00 - 88.00 Meter below ground level (mbgl) 
II Aquifer Group 240.00-323.00 Meter below ground level (mbgl) 
III Aquifer Group 325.00-450.00 Meter below ground level (mbgl) 
It is observed from exploratory data that sand is deposited in the 
meander belt of the river. Clay beds predominate over sand in the northern and 
eastern part to the district. Ground water in the district occurs under unconfmed 
and semi confined conditions. On unconfmed condition water table varies from 
1.76 mbgl at Deogaon to 7.94 mbgl at Azamgarh in pre-monsoon period and 
ground level at Jahanaganj to 6.83 mbgl at Azamgarh observation well after 
post-monsoon. The plezometric level of the semi-confmed aquifers varies from 
3.87 mbgl at Khamaria to 12.03 mbgl at Govardhanpur. The water table 
fluctuates from 0.22 m to 4.96 m at Nizamabad and Jahanaganj respectively. 
The ground water flow in unconfmed condition fallows the topography 
generally towards drainage lines. 
The yield of the wells range from 4466 m^/min at Goverdhanpur to 
1,514 m^/min at Bhawanipur II with 7.82 m and 5.89 m draw down. Hydraulic 
conductivity varies from 84.30 m /day at Mobilpur to 5.5 m /day at Bangaon 
38 
(Martinganj). The Transmissivity value accordingly recorded 8850 m /day at 
Mobilpur and 292 m'^ /day at Bangaon (Martinganj). 
Long Term Water Level Trend 
The long term water level trends of the district shows that there is 
annual rise at Badihari, Bazidpur, Phoolpur, Lalganj, Bairadih, Khaliban, 
Nizamabad, 
Cotegorisation of Monitoring Stations Based on 
Water Level Stations 
rase Fall Rise Fall 
Deogaon, Ahraula, Belwan, Jahanaganj and Madayn while there is decline in 
water level at Captainganj, Atraulia, Langarpur, Azamgarh, Sidhana, Bardah, 
Balrapur and Bibipur Khatauli. The rise in wells and canal command areas 
leads to decline in water table is mostly due to excessive utilization of ground 
water. 
Groundwater Resource Potential 
The total groundwater resource potential of the district is estimated to 
be 154,318.17 hectometers (Ham) with 80,026.20 ham draft for all uses and 
74,291.97 ham balances for future development in plaimed manner through 
shallow and moderately deep tube wells to meet the domestic and irrigational 
requirements. 
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Groundwater Management 
The stage of groundwater development in the district is 52.97 per cent 
and almost all the Blocks of the district fall under safe category but 
groundwater development needs to be taken up in a planned and scientific 
manner particularly in Koilsa, Palhani, Sathiavon, Ahraula and Atraulia blocks 
where stage of development is reached above 60 per cent and in some areas 
declining trend in groundwater level has also been observed. It is felt necessary 
that the base flow and rain water must be harvested and stared in groundwater 
fell rivers of the district i.e. Gangi, Beso, Navgai, Bhainsahi and Chhoti saraju. 
The lakes, tals, ponds of the district should be rejuvenated through rainwater 
harvesting. The water spread area of these water bodies/wet lands in pre-
monsoon period is 4,234.24 hectare and in post-monsoon spreads over 4,657.28 
hectare. 
There is also need to adopt conjunctive water use strategy in the 
Sharda Sahayak canal command where water level is having a rising trend. The 
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middle and deep aquifers of the district have quaUty problem. Therefore, it is 
necessary to go for well logging and delineation of poor quality aquifers in 
finalizing the assembly of the wells (cgwblucknow.up.in). 
Climate 
The climate is one of the most important physical determinants as it 
affects the availability of water for irrigation purpose. Among the climatic 
determinants plant growth temperature, rainfall, wind, light and moisture are 
important (Pawar, 1989). 
India is predominantly the land of tropical monsoon climate. The 
general climate of the country is warm with ample of sunshine. It is possible to 
grow two or more crops in a year in most parts of the country, provided 
adequate soil moisture. Azamgarh district is part of central Ganga plain. The 
climate of the district is characterized by a rhythm of seasons produced by the 
south-west and north-east monsoons. The reversal of the prevailing winds takes 
place twice in a year. In one part of the year the winds are of continental origin 
and blow from west to east while in the other part they are oceanic and blow 
from east to west. 
In view of nature and directions of the winds, the term wet monsoon 
and dry monsoon are appropriate. The maximum summer temperature varies 
between 45.40°C to 44.90°C during the summer months of May and June 
respectively. While minimum temperature during winter ranges between 
3.90°C and 10.05° with 4 to 5 centimeters of rainfall (Table 2.1& Fig 2.4). 
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Table 2.1 
Monthly Maximum-Minimum Temperature and Monthly Average 
Rainfall in Azamgarh District 
Month 
January 
February 
March 
April 
May 
Jun 
July 
August 
September 
October 
November 
December 
Maximum 
Temperature 
(in"C) 
26.25 
28.40 
39.00 
43.00 
45.40 
44.90 
41.45 
35.90 
35.15 
35.15 
31.65 
24.89 
Minimum 
Temperature 
(in»C) 
3.90 
5.15 
10.70 
18.50 
24.60 
23.40 
23.70 
23.00 
22.10 
14.60 
10.05 
6.80 
Rainfall (in mm) 
6.40 
7.20 
10.30 
12.10 
111.80 
151.90 
202.00 
266.30 
214.00 
28.00 
5.60 
5.70 
Source: Government of India, Meteorological Department, Climatological Table of 
Observatories in India (2001). 
The average amiual rainfall in the district is 1,021.3 mm of which 88 
per cent occurs during rainy season. Irrigation, therefore, is necessary for the 
growing of kharif crops during the summers, and of rati crops during winters 
even it is desirable some times in rainy season to counter the effect of short dry 
spell. 
From climatological point of view the whole year of the district can be 
divided into three seasons: the cold weather season from October to February; 
the hot weather season from the beginning of March to mid June: the rainy 
season starts from mid-June to end of September. 
The cold weather season corresponds the period of rabi crops, while 
the seasons of rain corresponds to that of kharif crops. 
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The Cold Weather Season 
In the month of November a belt of high pressure extends from north-
western India and covers the whole of eastern Uttar Pradesh. The prevailing 
direction of winds which is from west to east is determined partly by pressure 
distribution and partly by the trend of the Himalayan relief (Climatological 
Atlas Fairmen, 1943). The mean monthly temperature in November is 23.4*'C 
at Azamgarh. The days are warm and the nights are cool. January is the coldest 
month and records the lowest temperature of 3.90°C. In December and January 
fog (locally known as 'kohra') is not uncommon but the intensity is not much 
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and often occurs at night and lasts until the early morning hours. In February 
the temperature records a rise but month remains colder than November. On 
the whole a cold weather season is characterized by clear skies, low humidity 
and large diurnal range of temperature (Gilbert et, al., 1910). 
The total amount of rainfall during the cold weather season does not 
exceed 50.80 mm. The winter rains though small but in absolute amount are of 
great importance to the rati crops of the region. The amount of rainfall is not 
sufficient for rabi crop especially for the high yielding variety of wheat which 
requires five to six irrigations. Therefore, there is need of greater protection 
owing to less reliable winter rains. Under these conditions irrigation is must for 
carrying successful agricultural operations. Proper irrigation also saves the 
crops from the damage caused by the frost. The cold weather depressions are 
sometimes accompanied by hail storms, which cause little damage to the crops 
if they occur in the early parts of the cold weather season. But the damage to 
the crops is considerable when they occur late in the season, for they bruise the 
flowers and immature grains. Fortunately, the area affected by hailstorm is 
always small and even within this area the damage is far from uniform. It may 
happen that the crops in one field may be seriously affected while the crops in 
others, only a few yards away, may escape almost untouched (District 
Gazetteer, 1911). 
The Hot Weather Season 
The second half of the dry monsoon period includes the month of 
March, April, May and first half of the June. During the month of March the 
temperature rises abruptly. In this month the mean monthly temperature of the 
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district is 24.9°C and the mean minimum being 16.1°C. Thus the days are warm 
but the nights are cool and pleasant. 
The temperature continues to rise during April and May. The mean 
maximum and minimum temperatures for April are 43°C and 15.5°C 
respectively. The days are hot, while the nights are quite warm, though the 
mean diurnal range of temperature is as high as in March. The sky remains 
almost cloudless; the relative humidity is being only 47 per cent, which is the 
lowest figure for the whole year (Walkar, G.T., 1914). There is very little 
rainfall in this month. It should be mentioned that high temperatures, low 
humidity and cloudless skies of the month of April favour the ripening and 
harvesting of the rabi crops. 
The month of May records the highest temperature of the year 
(46.9''C) while the mean maximum temperature during the month is 45.4°C 
(Table 1.1). The excessive heat has a decicating influence on the vegetation and 
the land lies parched and bare of verdure under a torrid sun (Blanford, H.F., 
1889). These months before the out break of the monsoon, namely May and 
June, are the hottest in whole eastern Uttar Pradesh, 
Hot dry westerly winds, locally known as "/oo", blow during the hot 
summer, but their intensity is greater in May and early June. The strength of 
these winds is subjected to considerable diurnal variations. The velocity of 
wind increases from 9.00 am till noon and whenever conditions are favorable 
the winds blow almost with a gale force until 2 or 3 pm. After which they fall 
off very rapidly, so that during the evening hours they nearly die out. 
Another significant feature of the hot weather is the occurrence of dust 
storms in the late afternoon that is towards the end of a hot day. These storms 
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are locally known as 'andhV and their approach is heralded by strong stormy 
cool winds raising enormous clouds of dust which surcharge the whole lower 
atmosphere and reduce the visibility ten to fifteen feet. The wind blows with a 
velocity of forty five to sixty km per hour and can blow down trees with roof 
These storms are short lived and fi-equently end up with light showers of rain. 
Sometimes they are accompanied by hail and thunder storms. 
The rainfall of the hot weather season is associated with the storms 
that often from the violent squalls during the hot day. The total rainfall during 
the hot weather does not exceed 25.6 mm. 
The rainfall of the hot weather season is helpfiil in giving a temporary 
relief from the heat of the day as well as in the preparation of fields of sowing 
early rice, but the violent winds accompanying the rains cause immense 
damage to mangoes on tree. 
Thus, the high temperature of summer are often accompanied by strong 
winds and low relative humidity, a condition which causes rapid evaporation of 
soil moisture, second crop therefore, is not possible without irrigation in this 
region (Shaft, 1960). 
The Seasons of Rain 
On account of the excessive heat of the summer months, a low pressure 
is developed in northern part of India and by the middle of June it brings a 
complete reversal in the air movements. The rainy season normally commences 
in the second week of June. This is the season of general rains which is 
characterized by the arrival of humid oceanic currents, fall in temperatures 
resulting in cool air and rainfall. 
46 
Thus, the approaching monsoon brings a great change in the weather 
condition of this region. The maximum and minimum temperature gradually 
falls from 44.90''C and 23.40*'C in June to 41.45''C and 22.10°C in July. The 
relative humidity remains over 70 per cent throughout the rainy season (Table 
1.1& Fig 1.4). The average rainfall is about 850 mm (Fig 1.4). Agricultural 
activities are much dependent upon the onset, withdrawal breaks and nature of 
downpour. Though the amount of rainfall received by the region during rainy 
season is sufficient for crop production but due to its unfavorable time as it 
does not occur during growing time and uneven distribution, major part of 
rainfall occurs during the months of July and August, for higher yield the 
farmers have to depend on irrigation. The monsoon or kharif crop also suffers 
from drought or flooding due to erratic and unreliable nature of rainfall. The 
kharif crop, therefore, generally requires supplemental irrigation. Thus, the 
crucial months for the agriculture are July and August and the fate of rain fed 
kharif crop largely depends upon the amount and distribution of rain especially 
during these two months. The existence of such climatic conditions since 
ancient times necessitated the use and development of irrigation for higher crop 
production (Azam, 1998). 
Soils 
The nature of soils is of primary importance for irrigation. The moisture 
holding capacity of soil and its effective rooting depths are important criterion 
for determining irritability. The depth and frequency of irrigation is a function 
of soil properties. Greater the water holding capacity, greater will be the 
irrigation depth, and in consequence, lower the irrigation frequency. The ideal 
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soil for irrigation is that which is level, or nearly level, with a deep rooting 
zone and favourable texture and moisture holding capacity, and which is easily 
maintained in good tilth (Manner, 1973). 
There is little to be said concerning the soils of Azamgarh as they are 
nearly all varieties of clay; but differences are locally recognized and these 
deserve some mention. Settlement reports and the district Gazetteers, both give 
a textural classification of soils on the basis of empirical methods for revenue 
assessment purposes. 
The factors governing the classification of soils are texture, colour and 
availability of water and level of the land (Roy Chaudhuri, 1947). Each type of 
soil has been given a local name and now accepted throughout eastern Uttar 
Pradesh, although in some cases a particular type of soil is known by different 
names in different districts. 
The soil of the district is alluvial and on a geological basis falls in two 
divisions namely the new alluvium {khaddar) and old alluvium {hangar). The 
khaddar lands found in narrow strips along the rivers Ghaghara and Chotti 
Sarju and their soil varies in texture from sand to silty sand. The hangar soil 
varies from sandy loam to stiff clay depending upon topography and drainage. 
Sometimes this soil is characterized by the presence of calcareous concretions 
called kankar are found at various depths. At places where the soil is 
impregnated with a high percentage of acidic or alkaline salts, it is known as 
usar (Shafi, 1960). The relationship between irrigation and usar land is of 
paramount importance. Excessive irrigation may cause excessive seepage, 
therefore, rising of groundwater level and water logging conditions. 
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Khadar as sandy soil (Balua) 
The soils of khadar adjacent to river banks are markedly sandy but 
away from these banks it improves in texture and shows an increase in the 
percentage of silt. The sandy soil is quite precarious for agriculture which is 
generally used for the production of millets and pulses in kharif and barley and 
gram in rabi. Salt efflorescence is quite negligible in sandy tracts (Agarwal, 
1952). 
Bangar Soil 
1) Loamy soil (Domai): This soil type covers a major portion of the district. 
The surface soil is yellow to brown in colour with brownish yellow sub-soil. 
Owing to light and open texture of the soil, its water retention capacity is low 
but it can be made capable of producing good crops if irrigation facilities are 
provided. 
(b) Clayey loam (Mattyar): The matiyar soil has grey or yellowish grey colour 
at the surface which in the lower horizons turns to dark grey. As compared to 
the domat soil, it is rich in clay and its water retention capacity is high. At 
depths varying from two to four feet calcareous pans (Jcankar) may occur. The 
calcium from the surface is leached and accumulates at various depths in the 
form of kankar nodules. The presence of kankar pan impedes the drainage with 
the results that during the rainy season's bodies of water at places are held up 
and stagnate. It may be mentioned that matiyar soil responds well to 
transplanted rice. 
(c) Clayey (Dhankar): The dhankar soil is grey to dark grey in color. A 
compact and cloddy structure becomes sticky when wet and becomes very hard 
when dry. The soil as its local name indicates is largely given to the cultivation 
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of transplanted rice. It is often characterized by salt efflorescence and whenever 
the salts occur in large proportions the land is not used for cultivation. In some 
parts there is a large amount of kankar in the sub-soils which often crops up to 
the surface, rendering the soil of little agricultural value. 
(d) Usar soils: The most striking feature of the usar soils is the 
irregularity of its distribution across the district. It is very difficult to show the 
extent of these soils as they are interspersed with small pieces of lands. 
Table 2.2 
Area under Usar Land in Azamgarh District (2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Area (in ha) 
116 
142 
144 
270 
230 
215 
293 
140 
275 
334 
327 
127 
247 
327 
303 
303 
526 
629 
817 
701 
518 
6984 
Percentage of Total Area 
0.72 
0.86 
0.73 
1.12 
0.87 
1.08 
1.43 
0.80 
1.66 
1.74 
2.35 
1.00 
1.50 
1.80 
1.46 
1.58 
2.26 
2.76 
3.31 
2.75 
1.98 
1.66 
Source: District Statistical Magazine, Azamgarh District, 2004. 
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The Himalayan rivers and their tributaries have played an important 
role in the formation of usar soils in the region. These rivers transport salts in 
solutions and percolates into the sub-soil of the region. In these areas which 
suffer from low rainfall and have no proper surface drainage, these salts keep 
on accumulating by leaching from the neighboring regions. During the dr> 
months, the soluble salts are sucked up in solution by capillary action to the 
surface and are deposited there in the form of white efflorescence. In this way, 
the lands which have been impregnated with these salts have been described as 
usar lands. These land account 1.66 per cent of total area of the district. The 
distribution of usar soils varies considerably between 0.72per cent and 3.31 per 
cent (Table 1.2) among the different blocks of the district Azamgarh. 
(e) Black clay (Karial): The karial soil is black in colour; predominantly clay 
in texture and in appearance resembles the Indian Black cotton soil. The karail 
soil when wet becomes so sticky that it is almost impossible to traverse it 
during the rains. Its moisture retaining capacity is large, so that after a normal 
rainy season the soil can produce a winter crop without irrigation. But when the 
soil is dry, it becomes very stiff and splits up to produce great fissures. In fact, 
ploughing and sowing are almost impossible in a dry karial soil and irrigation 
is impracticable since water is bound to sink rapidly through the cracks in the 
soil. Owing to the difficulties of irrigation, agriculture is dependent on rainfall 
and a failure of the monsoon rains involves the loss of both the kharif and rabi 
crops. 
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Cultural Setting 
Irrigation is both an expression of human organization and its adoption 
to the physical environment and technological achievement. Although 
agriculture is affected by natural environment it is also the product of human 
activities. Hence this part deals with the assessment of population, human 
power used in agriculture, size of holdings, land use, transport and 
communication, power and banking. 
Population 
The vast potential of human resources needs to be assessed and 
harnessed in the context of economic and social plaiming. Therefore, the study 
of population characteristics is important not only in the context of overall 
development of the district but also for the reason that the manpower 
constitutes a major input in the agricultural activity. Onset of irrigation 
facilities and the resultant requirements need evaluation of the existing 
potentials of human resources and estimation of future needs (Ram Baran, 
1984). 
Azamgarh is the highest populated district in the eastern Uttar Pradesh. 
According to 2001 census the district had a population of 3.94 million persons 
with 1.95 million males and 1.99 million females (Table 2.3). Among the 
districts of Uttar Pradesh Azamgarh is the second largest populated district 
only after the Kanpur Nagar (4.13 million). But in term of area Azamgarh 
stands sixth position among the district of eastern U.P. and occupies about 5 
per cent of Eastern U.P.'s total area, while Sonbhdra stand first with 8 per cent 
and is followed by Allahabad (6.17 per cent), Bahraich (5.52 per cent), 
Mirzapur (5.32 per cent) and Sultanpur (5.22 per cent). 
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Distribution of Population 
The distribution of population among the blocks of the district is 
uneven and range of variation is very large as it runs from 1.23 lakh in Atraulia 
block to 2.30 lakh in Lalganj block (Table 2.3). If the total population of 
Azamgarh district compared with the total population of the few north eastern 
states, we find that many states have population much less than that of 
Azamgarh. They are Tripura (3.20 million), Meghalaya (2.32 million), 
Nagaland (2.0 million), Goa (1.35 million), Arunachal pradesh (1.10 million), 
Mizoram (0.90 million) and Sikkim (0.54 million), (Census, 2001). 
Table 2.3 
Distribution of Population in Azamgarh District (2001) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Population 
123063 
173808 
192725 
173967 
185876 
227476 
204979 
167177 
190351 
179585 
170721 
183289 
200813 
165582 
193020 
188073 
179458 
189053 
230189 
206468 
214244 
3939916 
Male 
60445 
85840 
95130 
86653 
92770 
113782 
101826 
83119 
94454 
89130 
85851 
94251 
103209 
82396 
95705 
92081 
85913 
91363 
111133 
101218 
104145 
1950415 
Female 
62615 
87967 
97593 
87318 
93112 
113702 
103156 
84060 
95899 
90457 
84880 
89064 
97632 
83188 
97314 
95984 
93523 
97674 
119035 
105244 
110084 
1989501 
Sex ratio 
1036 
1025 
1026 
1008 
1004 
999 
1013 
1011 
1015 
1015 
989 
945 
946 
1010 
1017 
1042 
1089 
1069 
1071 
1040 
1057 
1020 
Literacy 
rate 
47.07 
45.80 
43.78 
39.76 
42.80 
46.33 
47.83 
44.82 
47.50 
47.01 
47.76 
48.31 
41.96 
46.37 
45.98 
44.45 
42.38 
43.81 
47.37 
45.62 
47.12 
45.44 
Source: District Statistical Magazine, Azamgarh District, 2004. 
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The average population of blocks is 1.88 lakh. Ten blocks of the 
district have a population of more than the average. There are five blocks each 
of which has a population of more than two lakhs, namely Lalganj (2.301akh), 
Bilarianganj (2.27 lakh), Tarwa (2.14 lakh), Mehnagar (2.06 lakh) and 
Azmatgarh (2.05 lakh), whereas only one block (Atraulia 1.23 lakh) has the 
population less than 1.50 lakh (Table 2.3). 
Density of Population 
Density of population is a better measure of understanding the 
variation in the distribution of population. 
Table 2.4 
Density of Population in Azamgarh District (2001) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Area (sq. km.) 
129.46 
159.83 
190.46 
234.50 
258.35 
193.71 
199.79 
170.70 
160.00 
185.96 
133.45 
121.72 
158.60 
175.33 
201.43 
185.64 
226.79 
222.12 
255.06 
229.26 
261.87 
4054.00 
Population 
123063 
173808 
192725 
173967 
185876 
227476 
204979 
167177 
190351 
179585 
170721 
183289 
200813 
165582 
193020 
188073 
179458 
189053 
230189 
206468 
214244 
3939916 
Density 
(Person/sq. km.) 
951 
1087 
1012 
742 
719 
1174 
1026 
979 
1190 
966 
1279 
1506 
1266 
944 
958 
1013 
791 
851 
902 
901 
818 
972 
Source: District Statistical Magazine, Azamgarh District, 2004. 
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It is expressed as number of persons per unit of area with a population 
of about 3.94 million and an area of 4,054 sq.km. the district of Azamgarh is 
one of the most densely populated district of Uttar Pradesh. The average 
density of population for the district is 972 persons per sq.km (Table 2.4), 
which is much higher than the state average (689 persons/sq.km. in 2001) and 
than the national average (325 persons/sq.km. in 2001). 
The distribution of population density among the blocks of the district 
varies from 719 persons per sq. km. in Haraiya block to 1,506 persons per sq. 
km. in Palhani block (Table 2.4). The wide variation in density is the result of 
physical, social, economic and historical factors. 
Figure 2.5 reveals that higher density of population is mainly 
concentrated in east central blocks. By contrast the lower density is confined to 
the southern and northern blocks. 
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The total population in the study area as per 2001 census was 39, 
39,916. This was 31, 53,885 in 1991. Thus the decadal growth rate duringl991-
2001 was 24.92 per cent, which is very close to state average of 25.58 per cent 
Table 2.5 
Growth of Population in Azamgarh District (1901-2001) 
Year 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
1991 
2001 
Total 
Population 
1551654 
1496084 
1531970 
1574982 
1826590 
2106557 
2408052 
2857484 
2513527 
3153885 
3939916 
Decadal 
Variation 
-
-55570 
35886 
43012 
251608 
279967 
301495 
449432 
-343957 
640358 
786031 
Growth (%) 
-
-3.58 
2.40 
2.81 
15.98 
15.33 
14.31 
18.66 
-12.04 
25.48 
24.92 
Source: District Statistical Magazine, Azamgarh District, 2004. 
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The growth rate varies from one block to another block ranging 
between 6.87 per cent in Jahanaganj to 60.65 per cent in Bilariaganj. The 
northern blocks of the district record relatively higher growth rate than the 
southern blocks (Fig 2.7). The significant percentage of growth rates of 
population recorded in different blocks is variable i.e. Bilariaganj (60.65), 
Ahraula (43.57), Azmatgarh (42.36), Haraiya (33.88), Lalganj (33.01), 
Mirzapur (32.04) and Sathiavon (30.96), (Table 2.6). 
Table 2 .6 
Block wise Growth of Population of Azamgarh district (1991-2001) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
1991 
101355 
134220 
134242 
134444 
138838 
141599 
143985 
144072 
144158 
144901 
147127 
151029 
153342 
154931 
156914 
158662 
165588 
166107 
173057 
182505 
182812 
3153888 
2001 
123063 
173808 
192725 
173967 
185876 
227476 
204979 
167177 
190351 
179585 
170721 
183289 
200813 
165582 
193020 
188073 
179458 
189053 
230189 
206468 
214244 
3939916 
Variation 
21708 
39588 
58483 
39523 
47038 
85877 
60994 
23105 
46193 
34684 
23594 
32260 
47471 
10650 
36106 
29411 
13869 
22946 
57132 
23963 
31431 
786028 
Growth (%) 
21.42 
29.49 
43.57 
29.40 
33.88 
60.65 
42.36 
16.04 
32.04 
23.94 
16.04 
21.36 
30.96 
6.87 
23.01 
18.54 
8.38 
13.81 
33.01 
13.13 
17.19 
24.92 
Source: District Statistical Magazine, Azamgarh District, 2004. 
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Sex Ratio 
The sex ratio in the study area is 1020 as against 898 the state's 
average. This varies from 945 in Palhani block to 1089 in Martinganj block. In 
four blocks it is below 1000, Whereas thkteen blocks have the sex ratio 
between 1000-1050 and remaining four blocks have the sex ratio more than 
1050 (Table 2.3) 
Literacy 
The literacy rate for the district during 2001 census was 45.44 per cent. 
Paihani block with 48.31 per cent, records the highest literacy rate followed by 
Azmatgarh 47.83 per cent, Rani-ki-Sarai 47.76 per cent, Mirzapur 47.50 per 
cent. Lalganj 47.37 per cent, Tarwa 47.12 per cent, Atraulia 47.07 per cent and 
Mohammadpur 47.01 per cent. The lowest literacy rate of 39.76 per cent is 
found in Maharajganj block (Table2.3) 
Cultivators 
The district has 488,459 cultivators which constitutes about 55.71 per 
cent of total workers. The highest proportion of cultivators (above 2030) per 
1000 ha of irrigated area is recorded in Mirzapur block with 2340 persons 
followed by Palhani (2130), Koilsa (2120), Phoolpur (2090), Rani-ki-Sarai 
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(2080) and Maharajganj (2010). While, lowest density (below 1520) is 
observed in the blocks of Lalganj, Tarwa, Martinganj and Thekma (Table 2.7 
and Fig 2.8). 
Table 2.7 
Distribution of Cultivators and Agricultural Labourers in Azamgarh 
District (2001) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohanunadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Cultivators 
17512 
23591 
25121 
25244 
27571 
25936 
22283 
20523 
23338 
22814 
19478 
16334 
18253 
21096 
26348 
25542 
23604 
22621 
25570 
27768 
27912 
488459 
Percentage 
to total 
workers 
57.04 
52.48 
54.63 
59.11 
63.55 
56.18 
47.50 
58.10 
61.86 
57.50 
55.44 
40.78 
45.17 
56.38 
61.06 
62.77 
63.54 
52.94 
52.47 
58.04 
55.84 
55.71 
Cultivators 
1000 ha of 
Irrigated 
Area 
1540 
2120 
1890 
2010 
1770 
1880 
1610 
1850 
2340 
1780 
2080 
2130 
1560 
1570 
1870 
2090 
1500 
1440 
1390 
1650 
1440 
1790 
Agricultural 
labourers 
5872 
7069 
8021 
8381 
6934 
8824 
9925 
6321 
6704 
9562 
6176 
8337 
6507 
5070 
7864 
6082 
5290 
9165 
7615 
6986 
6812 
153517 
Percentage 
to total 
workers 
19.13 
15.72 
17.44 
19.63 
15.98 
19.11 
21.16 
17.89 
17.77 
24.10 
17.58 
20.81 
16.10 
13.55 
18.22 
14.95 
14.24 
21.45 
15.63 
14.60 
13.63 
17.51 
Cultivators 
1000 ha of 
Irrigated 
Area 
520 
640 
600 
670 
440 
640 
720 
570 
670 
750 
660 
1090 
560 
380 
560 
500 
340 
580 
420 
420 
350 
570 
Source: District Statistical Magazine, Azamgarh District, 2004. 
Agricultural Labourers 
For the sustained development of agriculture, the availability of 
agricultural labourers is essential particularly, during the peak season. The 
shortage of agricultural labourers may adversely affect the agricultural 
production. Presently, the district has 1, 53,517 agricultural labourers i.e. 17.51 
per cent of total workers. Relatively high percentage (above 20 per cent) of 
agricultural labourers is confined to the blocks of Azamatgarh, Mohammadpur, 
Palhani and Thekma whereas the lowest percentage is observed in Jahanaganj 
block. 
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Although the proportion of agricultural labourers per 1000 hectares of 
irrigated area is 570 in the district, the blocks in the east and center have 
recorded over 700 agricultural labourers (Table 2.7 and Fig 2.9). This may be 
attributed to the availability of less irrigated areas as compared to the total 
availability of agricultural labourers. 
Size and number of Operational Holding 
The concept of operational holding envisages the land which wholly or 
partially is used for agricultural production and is operated by one person alone 
or with assistance of others, without regard to little size or location. The 
definition of operational holding by Food and Agricultural Organization of the 
United Nation includes all land operated irrespective of its location. This meant 
that the entire holding might be in same village or might spread over more than 
one village (Agricultural census, 1970-71). 
There is a relationship between form size and use of irrigation 
facilities. The size of holding is referred to the area of a land owned by the 
farmer, the size of which is fixed by the socio-economic conditions. There are 
marked differences in the economic and social status of the farmers (Pawer, 
1989). 
The distribution and size of operational holdings in the study area are 
very uneven. The total operational holdings of different size in the district are 
about 5.69 lakhs and the area covered by these holdings is about 3.17 lakhs 
hectares (Table 2.8). According to the norms of Small Farmers Development 
Agency (SFDA), the farmers have been classified as marginal, small and big 
farmers. For the marginal farmer the size of holdings is less than one hectare. 
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The small farmers have the holdings of 1 to 2 hectares and the big 
farmers more than 2 hectares. 
A study of the number of holdings and area under different categories -
marginal small and big- land holdings at block level shows great variation (Table 
2.8). 
The percentage of marginal farmers to the total number of farmers varies 
between 79.76 per cent (Tahbarpur) and 91,32 per cent (Maharajganj).In 10 
blocks out of 21, the percentage of marginal farmers to the total farmer is less than 
the district percentage (85.88). The blocks where the percentage of farmer is 
greater than the district percentage are Tahbarpur (91.32 per cent), Bilariaganj 
(89.50 per cent), Azamatgarh (89.42), Mirzapur (88.85 per cent), Ahraula (88.17 
per cent), Koilsa (87.96 per cent), Lalganj (84.06 per cent), Rani-ki-Sarai (87.91 
per cent), Martinganj (86.84 per cent), Pawai (86.43 per cent) and Atraulia (86.40 
per cent). The percentage of area possessed by marginal farmers to total area also 
varies from block to block. These variations lie between 41.79 per cent 
(Jahanaganj) and 63.43 per cent (Maharajganj). 
A similar trend is also seen in case of small and big farmers. The 
percentage of number of holdings to the total holdings in the case of small farmers 
varies between 6.06 per cent (Maharajganj) and 13.98 per cent (Tahbarpur) and 
for big farmers between 2.62 per cent (Maharajganj) and 8.22 per cent 
(.Fahanaganj). The land area expressed as percentage of total area held by small 
farmers ranges between 17.13 percent in Maharajganj and 25.49 per cent in 
Mohammadpur block. In case of big farmers it ranges between 16.15 percent in 
Phoolpur and 38.34 per cent in Palhani block (Table 2.8). 
Moreover, the district as a whole reflects an alarming unevenness in the 
distribution of land among the farmers, Table 2.8 shows that there are 85.88 per 
cent of marginal formers having an area of 50.33 per cent in the study area which 
means that small and big farmers together share 49.67 per cent of area and 14.12 
pre cent of the number of holdings. 
Transport and Communication 
The importance of transport and communication in the economic 
development and prosperity of any region can hardly be ruled out. Development 
of cheap and efficient means of transportation and communication is necessary for 
the progress of the region. It reflects the economic advancement, social condition 
and political set up of an area. Easy accessibility to different parts of a region is a 
very important factor in its overall development. The transport and 
communication system of Azamgarh district includes roadways, railways, post 
offices, telegram offices, telephone network etc. The network of the road of the 
district is much thicker. The total length of the surface road is 3,138 km, in which 
2,911 km are maintained by Public Work Department, having the density of 79.65 
km. per lakh population (Table 2.9). Of the roads under the P.W.D., 235 km is 
state highways, 394 km is main district road and 2,482 km is other district road 
and village road. During 2001 there were 144 bus stops in districts. During the 
same year the total length of the railway lines in the district was 75 km, having 8 
railway stations. In 2004, there were 384 post offices, 12 telegram offices, 2, 095 
P.C.O. and 14,772 telephone connections in the district (Statistical Bulletin 
Azamgarh 2004). 
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Power 
Energy plays an important role in the development of any region. It is one 
of the basic infrastructure through which development in industrial, commercial, 
agricultural, transport and communication takes place. During 2003-04 the 
consumption of the power in the district was 33820.56 Kilowatt .Hour. Out of this 
26.4 per cent was used for domestic purposes, 7.1 per cent for industrial and 63.70 
per cent for Agricultural purposes. In 2001, 3,764 villages have been electrified in 
the district, which accounts about 91.08 per cent of the total villages in the district 
(Statistical Bulletin Azamgarh 2004). 
Banking 
Banking also play a dominant role in the economic and agricultural 
development. It is also one of the basic infrastructure through which development 
in industrial, commercial, agricultural, transport and communication take places. 
Development of banking is necessary for socio- economic advancement and for 
the progress of the region. During 2001, there were 105 branches of nationalized 
banks, 64 Gramin banks, 6 other non-recognized national Banks, 26 co-operatives 
banks and 273 co-operatives societies having 44,108 members in the entire district 
of Azamgarh. There are 3,521 villages in the district which fall under the co-
operatives societies (Statistical Bulletin Azamgarh, 2004). 
Chapter-Ill 
DEVELOPMENT OF IRRIGATION 
Irrigation is the artificial application of water to land. It is as old as 
human civilization. The rapid expansion of irrigational facilities is must to 
increase crop productivity to meet the demand of growing population 
throughout the world. 
The precise origin of irrigated agriculture is not known, but it has its 
existence thousand years back in the arid and semi-arid regions of Asia, Africa, 
and America (Cantor, 1976). 
Use of irrigation for agricultural purposes is an ancient practice. It can 
be traced to the early Egyptians, who were irrigating fields with water from the 
Nile river by 5000 B.C. Evidence shows that other ancient civilizations, such as 
those of the Babylonians and the Chinese, also developed largely as a result of 
irrigation based agriculture. The development of irrigation from small scale to 
national level parallels the development of metals and tools after the Neolithic 
(500 BC) age. During the bronze age (3,500 B.C.), irrigational facilities spread 
in Egypt and Mesopotamia on a relatively small scale until the later half of the 
third century B.C. and first century B.C. (Fukuda, 1976). 
Over the centuries various kinds of techniques and devices were 
developed to facilitate field irrigation. A major system of canals irrigation, for 
example, originated during the reign of the Babyloanian king Hammurabi 
(1792-50 BC). The one man scoop for bailing water from rivers for use on 
fields was eventually replaced by mechanical lifting aids, such as counter 
weighted and animal powered devices introduced in the middle east and the 
portable Archimedes screw invented in Syracuse. Another notable development 
was the use of large storage reservoirs. 
With the advent of steam power, the internal combustion engine and 
electricity, irrigation became in many parts of the world a fully mechanized 
operation. After the Second World War an important mechanical development 
was the use of portable irrigation systems of light weight aluminum pipe 
(Britanica, 1993). 
The total area irrigated in the world in 1800 was estimated about 8 
million hectares. By 1900, the total area under irrigation was almost 48 million 
hectares. Development has continued in the 20* century and by the early 
1980's the total irrigated land stood at about 200 million hectares. The five 
countries having highest area under irrigation in the world are China, India, 
U.S.A., Pakistan and Soviet Union. Collectively these countries had about three 
fourth of worlds total irrigated land (Pawar, C.T. 1989). 
Development of Irrigation in India 
Indian agriculture has undergone revolutionary changes in recent 
years. Agricultural production has increased substantially and the cropping 
patterns in many areas have witnessed significant structural changes (Sharma, 
1983). Irrigation in an agrarian economy assumes the same importance as 
blood in human body. Agriculture by irrigation antedates recorded history and 
is probably one of the oldest occupations of the civilized man (Shahane, 1954). 
Irrigational development and improved world managements are crucial 
to India's agricultural development (Roy, 1979). In India, the early 
development of irrigation took place in the valleys of Gangetic and Indus 
(PatiL 1850). 
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Irrigation in India has been practiced from ancient times and irrigation 
through tanks and wells is a familiar feature of the Indian landscape to 
supplement and conserve the rainfall (Report of the Royal Commission on 
Agriculture, 1928). Provision of water for cultivation had figured prominently 
among the duties performed by the rulers of the land, who undertook the 
construction of irrigation works as a benevolent deed. 
Development of Irrigation in Ancient India 
Ancient Indian civilizations, mostly developed in the river valleys, 
were equipped with irrigation system, which helped in the growth of food crops 
and cotton. Vedas refer to avata or water wells, kulya or canal and sarsi or dam 
indicating the fact that devices for irrigating land were already known. Manu 
mentions about tataka or artificial storage. Mahabharata contains indications of 
the practice of irrigation from wells, tanks and canals. Kautilya observed, "if 
privately managed dams are neglected for five years, their charge is taken over 
by the state. If they are constructed by public contribution, revenue is to be 
remitted for five years. If only repairs are carried out by public effort, revenue 
is to be remitted for four years". Classical literature is replete with water 
courses -pranadi, kulya, nala, naliha, tilamaha etc. 
Artificial lakes and canals that exists in the country, are centuries old, 
even some of them have served for more than a thousand years. Megasthenes 
(4 century B.C.) pointed out that the whole country is under irrigation. 
"Storages and their water courses are common in south, central and eastern 
India. The first structure, a weir built in stone and clay, was probably laid in the 
2" century A.D. This Grand Anient was built across the Cauvery, about 330 m 
long, 12 to 18 m wide and 4.6 to 5.5 m high. The anient has received irrigation 
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and withstood the annual Cauvery floods for more than 1600 years". It was 
later remodeled by the Britishers in the 19* century (Mamoria, 1991). 
Development of Irrigation during Mughal period 
Irrigation development received great attention during the pre-Mughal 
period. The western Yamuna canal constructed by Firozshah Tuglak, brought 
water to Delhi in 14 century. It carried the Yamuna water to his hunting 
ground at Safidom in Hissar district. This canal fell into disuse after his death. 
Emperor Akbar (1556-1605) renovated the canal in 1568 for irrigating lands in 
the Hissar district. It was later improved by emperor Shahjahan, grand-son of 
Akbar. A branch canal was taken to Delhi to supply water to the fountains and 
gardens in the red fort and to adorn the streets of Delhi. Later, during the 
British period, the western Yamuna canal system, was further realigned and 
repaired. The Bari Doab canal was executed by Ali Mardan Khan in the middle 
of 17'*'century. 
The Eastern Yamuna canal was constructed in the reign of Mohammad 
shah during the middle of 1S^  century. It was further repaired and remodeled 
by Britishers in the 19* century. Emperor Shahjahan built a canal from the 
Ravi river through the Shalimar gardens at Lahore. It was about 180 km in 
length and a branch of this canal carried water to the Golden temple. During 
the British period the canal was replaced by the upper Bari Doab canal system. 
A large number of tanks and wells were also constructed in peninsular India 
(Mamoria, 1991). 
Development of Irrigation during British period 
The British inherited a tradition of irrigation in India. The Indian 
irrigation commission of 1901-1903 recorded, "Be this as it may, it is certain 
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that it was the existence of the Grand Anicut in Madras, and the remains of old 
Mohamemdan channels in Panjab and United provinces, which suggested and 
led to the construction of the earliest works carried on under British rule. India, 
therefore, in a great measure owes to her farmer rulers the first inception of the 
present unrivalled system of irrigation works". 
Initially, during the British period, Western Jamuna and Eastern 
Jamuna canals were renovated and remodeled. They were followed by the 
construction of the Cauvery delta system in conjunction with the Grand Anicut. 
A masonary weir across the coleroon, was constructed in 1836. The Upper 
Ganga canal was commenced in 1842 and completed in 1854 by P. Coutley. 
This was followed by other canals like the Lower Ganga, the Agra and Betwa 
canals in U.P., the Sirhind canal in the Punjab, Mutha canal in Bombay, and the 
Periyar canal in south India. Other notable works were the weirs across the 
river Godwari near Rajmahendry, and across the river Krishna near Vijawada. 
Along with their canal systems they led to the irrigation of the fertile Godawari 
Krishna-deltas. Occurrence of very serious famines towards the later part of the 
19*^  century led to the development of the Indian irrigation Commission in 
1901 to report on irrigation as protection against famines in India. This gave 
further impetus to irrigation projects and led to a number of projects like the 
Triple Canal Project in the Punjab, the Godawari canal in Bombay and Tribeni 
canal in Bihar. 
Further works were taken up after the First World war, notable 
example being the Mettur, Nizam Sagar and Krishna Raja Sagar projects, the 
Periyar canal, the Khadakvasla storage dam, pravara and Nira canal in the 
south and the Ganga canal and the Sarda canal in the north. Besides these 
major systems, a large number of medium and small irrigation works like tanks 
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and canals were also constructed all over the country. This led to substantial 
increase in irrigation and food production (Mamoria, 1991). 
Development of Irrigation during Pre-Independence period 
During the depression of 1930's and the Second World War, little 
development took place in the field of irrigation. The partition of the country 
resulted in major irrigated areas going to Paksitan. Partiton resulted in a 
substantial reduction in the proportion of irrigated area to 20 per cent of the 
cultivated area. On the eve of Independence there were 22.6 million hectares 
receiving irrigation, which constituted 24 per cent of the net cultivated area in 
undivided India. Of the total volume of water carried by the canals in undivided 
India the canals in Paksitan received 81,400 m.cum. of water against 11,000 
m.cum of water used by Indian in the Indus basin. In terms of irrigated area 8 
million hectares of land went to the share of Pakistan, against only about 2 
million hectares left in India. This further necessitated the growth of irrigation 
potentials (Memoria, 1984). 
Development of Irrigation during Post-Independence period 
It is really in the post of Independence period that gigantic steps were 
undertaken in field of irrigation. Irrigation has been high priority in agricultural 
development since 1951; more than 50 per cent of all public expenditures on 
agriculture have been spent on irrigation alone. The land area under irrigation 
expanded from 2.5 million hectares in 1950-51 to 72.78 million hectares in 
1997-98. Net irrigated area also increased from 20.80 million hectares to 54.56 
hectares during the same period. The following table gives the gross and net 
irrigated area since 1950-51. 
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Table 3.1 
Gross and Net Irrigated Area in India (1950-51 to 1997-98) 
(in million ha) 
Year 
1950-51 
1960-61 
1970-71 
1980-81 
1990-91 
1997-98 
Gross Irrigated area 
22.5 
27.9 
38.2 
49.9 
63.2 
72.8 
Net Irrigated 
area 
20.8 
24.6 
31.1 
30.8 
48.0 
54.6 
Source: Statistical abstract of India, 2001. 
Irrigation Potential 
Expansion of irrigation facilities, along with consolidation of existing 
systems, has been main part of the strategy for increasing production 
of foodgrains. With sustained and systematic development of irrigation, the 
Table 3.2 
Plan-wise Position of Irrigation Potential in India 
Plan period 
Pre-Plan period 
First Plan (1951-56) 
Second Plan (1956-61) 
Third Plan (1961-66) 
Annual Plans (1966-69) 
Fourth Plan (1969-74) 
Fifth Plan (1974-78) 
Annual Plans (1978-80) 
Sixth Plan (1980-85) 
Seventh Plan (1985-90) 
Annual Plans (1990-92) 
Eighth Plan (1992-97) 
Ninth Plan (1997-2002) 
Potential created 
(Million hectare) 
22.60 
26.26 
29.08 
33.57 
37.10 
4.20 
52.02 
56.61 
65.22 
76.53 
81.09 
86.26 
93.95(Projected) 
Potential utilized 
(Million hectare) 
22.60 
25.04 
27.80 
32.17 
35.75 
42.19 
48.46 
52.64 
58.82 
68.59 
72.86 
77.24 
80.07(Projected) 
Source; Statistical Abstract of India, 2008. 
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irrigation potential through major, medium and minor irrigation projects was 
increased from 22.6 million hectare (mha) in 1951, when the process of 
planning began in India, to about 93.95 million hectare at the end of Ninth 
plan. Plan-wise irrigation potential created and utilized through major, medium 
and minor irrigation projects in the country is given in Table 3.2 (Statistical 
abstract of India 2001). 
Major and Medium Irrigation Projects 
Between 1951 to 1990, nearly 1,350 large and medium sized irrigation 
works were started, and about 850 were completed. The most ambitious of 
these projects was the Indira Gandhi canal, the world's longest irrigation canal. 
Beginning at the Hairke Barrage, a few kilometers below the confluence of the 
Sutlej and Beas rivers in western Punjab, it runs south-southwest for 650 
kilometers terminating deep in Rajasthan near Jaisalmer, close to border with 
Pakistan. 
Irrigation projects with a Culturable Cormnand Area (CCA) between 
2,000 and 10,000 hectares are classified as medium projects and those with 
CCA of more than 10,000 hectares as major projects. The expenditure incurred 
on major and medium projects and the irrigation potential created during the 
various plan periods are given in Table 3.3 At the begiiming of the Tenth plan, 
there were 162 major projects with a spillover cost of Rs. 1, 40,968.79 crore, 
221 medium projects with a spillover cost of Rs. 12,786 crore, and 85 were 
extension, renovation and modernization work with a spillover cost of Rs. 
21,256.50 core (India, 2008) 
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Table 3.3 
Major and Medium Irrigation Projects (Expenditure incurred and 
potential created) in India 
Plan Period 
Pre-Plan period 
First Plan (1951-56) 
Second Plan (1956-61) 
Third Plan (1961-66) 
Annual Plans (1966-69) 
Fourth Plan (1969-74) 
Fifth Plan (1974-78) 
Annual Plans (1978-80) 
Sixth Plan (1980-85) 
Seventh Plan (1985-90) 
Annual Plans (1990-92) 
Eighth Plan (1992-97) 
Ninth Plan (1997-2002) 
Tenth Plan outlay (2002-07) 
Outlay/ 
expenditure 
(Rs. crore) 
Not available 
376 
380 
576 
430 
1,242 
2,516 
2,079 
7,369 
11,107 
5,459 
21,669 
42,968 
71,213 
Potential 
created 
(Million 
hectare) 
9.70 
2.50 
2.13 
2.24 
1.53 
2.60 
4.02 
1.89 
1.09 
2.22 
0.82 
2.22 
4.10 (Projected) 
9.92 (Target) 
Cumulative 
(Million 
hectare) 
9.70 
12.20 
14.33 
16.57 
18.10 
20.70 
24.72 
26.61 
27.70 
29.92 
30.74 
32.96 
37.06 (Projected) 
46.98 
Source: Statistical Abstract of India, 2008. 
Minor Irrigation Projects 
All ground water and surface water schemes having a Culturable 
Command Area (CCA) upto 2000 hectare individually are classified as minor 
irrigation schemes. The development of groundwater is mostly done through 
individual and cooperative efforts of the farmers, with the help of institutional 
finance and through own savings. Surface Minor Irrigation Schemes are 
generally funded from the Public Sector outlay. Irrigation potential created and 
utilized under Minor Irrigation during the various plan periods is given in 
table 3.4 (India, 2008). 
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Table 3.4 
Irrigation Potential created and utilized under Minor Irrigation in India 
Plan period 
Pre-Plan period 
First Plan (1951-56) 
Second Plan (1956-61) 
Third Plan (1961-66) 
Annual Plans (1966-69) 
Fourth Plan (1969-74) 
Fifth Plan (1974-78) 
Annual Plans (1978-80) 
Sixth Plan (1980-85) 
Seventh Plan (1985-90) 
Annual Plans (1990-92) 
Eighth Plan (1992-97) 
Ninth Plan (1997-2002) 
Potential created 
(Million hectare) 
12.90 
14.06 
14.75 
17.00 
19.00 
23.50 
27.30 
30.00 
37.52 
46.61 
50.35 
53.31 
56.90 
Potential utilized 
(Million hectare) 
12.90 
14.06 
14.75 
17.00 
19.00 
23.50 
27.30 
30.00 
35.25 
43.12 
46.54 
48.77 
49.05 
Source: India, 2008. Reference Annual 
Sources of Irrigation 
The system of irrigation developed in the country is governed by local 
meteorological, geological and other physical conditions. Therefore, there can 
not be any uniformity in system of irrigation in different tracts. Alluvial tracts 
in Gangetic plain and coastal plain are specially suited for canals and wells; in 
crystalline areas of the Deccan plateau irrigation from tanks is most extensive 
and in the northern parts and black cotton tracts of Deccan, sub-mountain 
regions of the eastern and western sides of the western Ghat and the Pimjab, a 
considerable proportion of land is irrigated by wells. 
Of the area irrigated, more than half depends for its irrigation supplies 
on minor works. Rest of the area is irrigated from river canals, all of which are 
included under medium and major irrigation works. The following table shows 
different sources of irrigation available in India (Mamoria, 1991). 
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Table 3.5 %^,^ ^^<s«f 
Area Irrigated by Different Sources in India (1950-51 WtWfm) 
(in million ha) 
Sources of 
Irrigation 
Government 
Canals 
Private Canal 
Tube wells 
Other 
Sources 
Tanks 
Total Net 
Irrigated 
Area 
1950-51 
72.00 
(34.30) 
1.10 
(5.50) 
6.00 
(28.10) 
3.00 
(14.20) 
3.50 
(13.30) 
20.70 
(100) 
1960-61 
9.20 
(37.20) 
1.20 
(4.90) 
7.20 
(29.70) 
2.40 
(9.80) 
4.60 
(18.50) 
24.60 
(100) 
1970-71 
12.00 
(38.50) 
0.90 
(2.80) 
11.90 
(34.30) 
2.30 
(7.30) 
4.10 
(13.20) 
31.10 
(100) 
1982-83 
14.80 
(37.20) 
0.50 
(1.20) 
19.20 
(47.20) 
2.40 
(6.0) 
3.10 
(7.00) 
39.90 
(100) 
1990-91 
17.00 
(35.40) 
0.50 
(1.10) 
24.70 
(51.50) 
2.90 
(6.00) 
2.90 
(6.00) 
47.00 
(100) 
1997-98 
16.60 
(30.50) 
0.40 
(0.70 
30.90 
(56.70) 
3.50 
(6.40) 
3.10 
(5.70) 
54.50 
(100) 
Source: Statistical Abstract of India, 2001 
Development of Irrigation in Uttar Pradesh 
Uttar Pradesh is one of the few states with large potential for 
irrigation. According to state government estimate Ganga with its major and 
minor tributaries carry 446 million acre feet of water every year, out of which 
270 million acre feet flow through Uttar Pradesh. Out of this, 160 million acre 
feet are considered to be usable for irrigation purpose which can irrigate 21.5 
million hectares of land annually. Besides groundwater can irrigate 12.9 
million hectares of land with 96 million acre feet. Thus the state has enough 
water to provide irrigation to 34.4 million hectares aimually (Times of India, 
1985). 
The irrigation work in Uttar Pradesh goes back to 1748 when the 
Eastern Yamuna canal was constructed. It was remodeled in 1830 and now 
provides perennial irrigation to about 2 lakh hectares in the Upper Ganga 
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Yamuna Doab. The Upper Ganga canal was built in 1854, when it was the 
largest irrigation canal in the world. It irrigated about 7 lakh hectares in the 
Upper and Middle Ganga Yamuna Doab. The Agra canal, completed in 1873, 
irrigates 1.38 lakh hectares in the Trans-Yamuna area of Mathura and Agra 
districts. The lower Ganga Canal (1878) irrigates 5.28 lakh hectares in the 
Middle and lower Ganga-Yamuna Doab. The Ramganga canal further added to 
the system. 
The Bundelkhand region, which suffered from frequent famines, also 
received an early attention in canal development, which, however, remained 
restricted due to the absence of any major river in the area. The Betwa canal 
(1866) and canals of the Ken, Dhasan and other small rivers now provide 
protective irrigation to 12.77 lakh hectares (Coutinha, 1992) 
The Central and Eastern regions of the state benefited as result of the 
recommendations of the 1903 irrigation commission. The Sarda canal, the 
largest irrigation system in Uttar Pradesh consfrcucted in 1926, now provides 
irrigation to about 6.12 lakh hectares. Two other important canals were taken 
up in the Second and Third Plans: Sarda Sahayak canal with a potential of 16.5 
lakh hectares in the Ganga-Ghaghara Doab and the Gandak canal with a 
potential of 3.88 lakh hectare in trans-Ghaghara plain (Coutinha, 1992). 
Canal irrigation has been relegated to a secondary position in the state 
in recent years due to rapid expansion of tube wells irrigation. The state of 
Uttar Pradesh has been pioneer in the launching of the programme of state tube 
wells as early as 1931 in Meerut district when 1,500 tube-wells were installed 
in Meerut and Rohilkhand divisions; many were initially dug to augment water 
in Upper Ganga canal (Roa, 1975). 
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Table 3.6 
Net Area 
Sources of 
Irrigation 
Government 
Canals 
Tube wells 
Tanks and 
Lakes 
Other 
Sources 
Total Net 
Irrigated 
Area 
Irrigated by different Sources 
1950-51 
18.50 
(38.14) 
21.90 
(45.15) 
• 
8.10 
(16.70) 
48.40 
(100) 
1960-61 
19.90 
(39.41) 
23.90 
(47.33) 
4.20 
(8.32) 
2.50 
(4.95) 
50.50 
(100) 
1970-71 
25.00 
(34.63) 
40.30 
(55.82) 
3.70 
(5.12) 
3.20 
(4.43) 
72.20 
(100) 
in U.P. (1950-51 to 2000-01) 
(in million ha) 
1980-81 
31.80 
(33.62) 
58.00 
(61.31) 
1.70 
(1.80) 
3.10 
(3.28) 
94.60 
(100) 
1990-91 
31.90 
29.81 
70.50 
(65.89) 
1.00 
(0.93) 
3.60 
(3.39) 
106.50 
(100) 
2000-01 
30.60 
(25.47) 
85.83 
(71.45) 
0.84 
(0.70) 
2.86 
(2.38) 
120.13 
(100) 
Source: Statistical Bulletin, U.P. 2003. 
Tube wells irrigation represents a modem, scientific and efficient 
method of exploiting groundwater, form the most important irrigation source 
with 75.95 lakh hectares or about 52 per cent of the state net irrigated area. 
Table 3.6 shows different sources of irrigation since 1951. 
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Development of Irrigation in Azamgarh District 
Irrigation plays an important role in the process of agricultural 
production. The successful growth of crops is generally governed by regulated 
supply of soil moisture. Irrigation also supports technological factors like 
fertilizers and improved seeds. The farmers having better irrigation facilities 
like tube wells, canals and other sources do not unduly depend on the vagaries 
of monsoon (Siddiqui, S.H. 1989). Azamgarh district has abimdant surface and 
groundwater resources. There are three perermial rivers supplying water for 
irrigation, exploited through various means such as canals, tube wells and other 
sources i.e. wells and tanks. Table 3.7 shows the irrigated area in the district 
since 1901. 
Table 3.7 
Irrigated Area in Azamgarh District (1901-2004) 
Year 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
1984 
1994 
2004 
Irrigated Area 
(ha) 
131924 
137570 
144113 
142679 
140453 
154151 
159170 
176377 
227764 
233955 
332934 
394474 
Absolute Increase 
(ha) 
5646 
6543 
-1434 
-2226 
13698 
5019 
17207 
51387 
6191 
98979 
61540 
Increase in % 
-
4.29 
4.75 
-9.94 
-1.56 
9.75 
3.25 
10.81 
29.13 
2.72 
42.31 
18.48 
Source: Irrigation Department Azamgarh. 
In 1984, irrigated area accounted for 2.34 lakh hectares which 
increased to 3.33 lakh hectares in 1994 and 3.94 hectares in 2004 (Table 3.7). 
The gradual increase of the net irrigated area by different sources in the study 
area is given in Table 3.8. It may be seen from that in 2004 more than 99.00 per 
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cent of the net irrigated area of Azamgarh district was irrigated by canal and 
tube wells. In the era of advanced technology, the use of tube wells has seen a 
substantial rise from irrigating 159934 hectares (73.97 per cent) of net irrigated 
area in 1984 to 223064 hectares (79.71 per cent) in 2004. Whereas, canals 
irrigated 19.75 per cent and other sources account for only 0.54 per cent of net 
irrigated area of the district. 
Table 3.8 
Source wise Irrigated Area in Azamgarh District (1984-2004) 
^ \ ^ Years 
Sources ^ ^ \ 
Canals 
Tube wells 
Other sources 
Total 
1984 
NIA 
(ha) 
34337 
159934 
21958 
216229 
Per cent 
of NIA 
15.88 
73.97 
10.15 
100.00 
1994 
NIA 
(ha) 
41238 
186217 
8917 
236372 
Per cent 
of NIA 
17.45 
78.78 
03.77 
100.00 
2004 
NIA 
(ha) 
55282 
223064 
1508 
279854 
Per cent 
of NIA 
19.75 
79.71 
00.54 
100.00 
Note: NIA- Net Irrigated Area 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
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It is quite clear from Table 3.8. and Figure 3.1 that appreciable 
increase in tube wells and canals irrigated area has been registered during three 
points of time. 
It may be seen from Table 3.8 that 0.20 million ha of land was added 
between 1984 and 1994 and 0.43 million ha from 1994 to 2004 and the overall 
increase of area under irrigation was 0.65 million ha between the periods of 
1984 to 2004. There has been a sharp decline in the irrigation by other sources 
from 10.15 per cent to 0.54 per cent of the net irrigated area during the study 
period. 
The phenomenal growth of tube wells show the farmer's choice for 
this source of irrigation because it remains directly under the control of farmers 
and provides water 'whenever' and in 'whatever' amount needed. While in 
case of canals this is not possible because the flow of water varies season-wise 
and fields get water turn-wise. The supply of water is in the hands of inefficient 
and often corrupt bureaucrats, so the farmers do not get adequate and timely 
supply of water. In case of wells and tanks, these do not provide sufficient 
volume of water needed and loss from absorption and evaporation further 
restricts long feeding channels. Only close fields can be irrigated by this source 
of irrigation. 
In this part an attempt has been made to assess the growth of irrigated 
area (gross and net irrigated area), source wise irrigated area (tube wells canals 
and other sources) and irrigation intensity in the 21 blocks of Azamgarh district 
and in the district as a whole from 1984 to 2004. An analysis was performed by 
using the data for different years (1984, 1994 and 2004). On the basis of 
moving average of three years data, ten yearly growths were calculated. 
Gross Irrigated Area - Spatial Pattern and Changes 
In order to determine the gross irrigated area the gross cropped area 
was divided by gross irrigated area and the result obtained was multiplied by 
100. 
In Azamgarh district, gross irrigated area to gross cropped area was 
51.45 per cent in 1984, it rose to 68.88 per cent in 1994 and again increased to 
78.19 per cent in 2004 (Table 3.9 ).The spatial pattern shows that in 1984, the 
highest gross cropped area is found in the block of Sathiavon (57,96 per cent) 
followed by Thekma (56.48 per cent), Atraulia(55.23) and Bilariaganj(55.06) 
while the lowest percentage of gross irrigated area recorded in Maharajganj 
block (38.48 per cent). 
Table further shows a remarkable increase in the gross irrigated area 
from 1984 to 1994. Highest percentage of gross irrigated area was recorded in 
the block of Atraulia (89.80 per cent) followed by Koilsa (83.30 per cent) and 
Rani-Ki-Sarai (83.09 per cent), whereas, lowest percentage of gross irrigated 
area was recorded in Jahanaganj block (56.41 per cent). 
On the other hand in 2004, increase in gross irrigated area was not as 
rapid as it was in 1994. It varies from 71.09 per cent in Bilariaganj block to 
88.62 per cent in Atraulia block. A gradual increase in gross irrigated area was 
observed during last ten years (1994 to 2004). But in two blocks of Atraulia 
and Rani-ki-Sarai, a slight decrease in the gross irrigated area was observed 
from 1994 to 2004 (Table 3.9). 
The period under review (1984-2004) has witnessed an increase of 
about 52.00 per cent in gross irrigated area. Phenomenal growth in gross 
irrigated area indicates that the irrigation facility is being intensively utilized. 
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However, its spatial pattern deviates much. It ranges from 27.21 per cent in the 
Sathiavon block to 89.80 per cent in Haraiya block. From Fig. 3.2 it is seen that 
the category having medium and low percentage change is mainly confined to 
north-western part stretching to south-east. Whereas, very high and high grade 
Table 3.9 
Percentage of Gross Irrigated Area to Gross Cropped Area in Azamgarh 
District (1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-Ki-Sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Gross Irrigated Area 
1984 
55.23 
54.48 
52.32 
38.48 
42.92 
55.06 
52.09 
50.89 
51.92 
51.12 
50.69 
53.19 
57.96 
51.11 
54.65 
53.70 
41.06 
56.48 
51.53 
54.27 
51.39 
51.45 
1994 
89.80 
83.30 
72.42 
62.45 
66.00 
70.07 
79.17 
63.33 
71.99 
64.09 
83.09 
64.94 
63.90 
56.41 
64.64 
63.90 
64.87 
66.03 
62.25 
69.76 
64.11 
68.88 
2004 
88.62 
85.24 
81.84 
66.93 
81.46 
71.09 
84.37 
76.30 
74.26 
76.78 
77.48 
84.33 
73.73 
71.54 
81.68 
74.89 
77.58 
74.07 
88.19 
74.42 
77.13 
78.19 
Percentage 
Change 
1984-2004 
60.44 
56.46 
56.43 
73.91 
89.80 
29.12 
61.99 
49.91 
43.02 
50.19 
52.85 
58.53 
27.21 
39.96 
49.47 
39.46 
88.97 
31.13 
71.14 
37.13 
50.08 
52.00 
Source: Statistical Bulletin. Azamgarh District, 1984, 1994 and 2004. 
forms two distinct regions, one occupies the northern margin along the south 
bank of the river Ghaghara and other lies in the southern portion of the district 
involving the blocks of Lalganj and Martinganj. On the other hand very low 
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changes are observed in four blocks of Sathiavon, Bilariaganj, Mehnagar and 
Thekma. 
The overall changes in gross irrigated area show that the blocks having 
medium and low changes already had well developed irrigation facilities. Thus, 
irrigation was already developed and the land was being intensively used. But 
in the blocks of Haraiya, Martinganj, Maharajganj and Lalganj development of 
irrigation just started during late seventies. 
AZAMGARH DISTRICT 
CHANGES IN GROSS IRRIGATED AREA 
(1984-2004) 
Fig. 3.2 
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Net Irrigated Area - Spatial Pattern and Changes 
Development in net irrigated area of all the blocks of Azamgarh district 
has been calculated for twenty years (1984 to 2004). Decadal increase and 
overall change were calculated and presented in Table 3.10. 
Table 3.10 shows that there was a gradual increase in percentage of net 
irrigated area to net cultivated area in the district. It was 69.53 per cent in 1984, 
rose to 78.28 per cent in 1994 and 90.01 per cent in 2004, while 29.46 per cent 
overall change have been recorded from 1984 to 2004. However, its spatial 
variations at block level deviates much. Percentage of net irrigated area ranged 
between 52.91 per cent and 81.19 per cent in 1984 (Table 3.10). The entire 
range of variation may be arranged into five grades of very high, high, medium, 
low and vary low, which have been depicted in Fig.3.3. It may be seen from the 
figure that very high and high percentage of net irrigated area is mainly 
concentrated in southern and eastern portion of the district except one block of 
Atraulia which lies in the extreme north. Medium concentration is noted in the 
blocks of Pawai, Ahraula and Tarwa. Whereas, low and very low percentage of 
net irrigated area occupied the northern and western parts of the district. 
In 1994, percentage of net irrigated area varies from 67,68 per cent to 
85.75 per cent. Atraulia block with 85.75 per cent has recorded the highest 
percentage of net irrigated area followed by Mehnagar block (84.91 per cent), 
Lalganj (84.88 per cent) and Tarwa (84.42 per cent), while, the lowest 
percentage of net irrigated area has been observed in Haraiya block with 67.68 
per cent (Table 3.10). 
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Table 3.10 
Percentage of Net Irrigated Area to Net Cropped Area in Azamgarh 
District (1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
A2inatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Net Irrigated Area 
1984 
76.34 
68.78 
71.63 
54.01 
55.84 
69.00 
72.62 
75.40 
69.14 
66.76 
78.90 
68.91 
81.19 
73.18 
71.09 
63.33 
52.91 
73.28 
73.85 
73.00 
70.94 
69.53 
1994 
85.75 
78.76 
78.49 
74.22 
67.68 
78.00 
73.85 
73.64 
67.76 
78.26 
73.15 
78.60 
82.93 
82.59 
82.78 
73.76 
76.11 
83.28 
84.88 
84.91 
84.42 
78.28 
2004 
91.88 
88.30 
92.45 
69.23 
71.21 
82.30 
85.65 
86.90 
94.91 
92.67 
96.78 
93.30 
92.49 
92.35 
96.57 
90.55 
96.62 
89.40 
95.80 
96.11 
94.75 
90.01 
Percentage 
Change 
1984-2004 
20.36 
28.38 
29.07 
28.18 
27.53 
19.28 
17.94 
15.25 
37.27 
38.81 
22.66 
35.39 
13.92 
26.20 
35.84 
42.98 
82.61 
22.00 
29.72 
31.66 
33.56 
29.46 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
In the regional pattern, a compact region of very high and high net 
irrigated area is mainly concentrated in south-eastern part along the border of 
the district, while two blocks of Atraulia and Pawai of the same grade are seen 
in the north-west (Fig. 3.4). Medium grade comprising of five blocks are far 
apart from each other, therefore, they fail to constitute any identifiable region. 
Whereas, the blocks having low and very low percentage of net irrigated area 
occupied the west-central and north-eastern portion of the district comprising 
of eight blocks. 
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On the other hand in 2004, the regional distribution of net irrigated 
area shows a wide range of variation in the district. It varies a minimum of 
69.23 per cent in Maharajganj block to maximum of 96.78 per cent in the block 
of Rani-Ki -Sarai (Table 3.10). Figure 3.5 reveals that the blocks of very high 
and high concentration cover the whole southern, eastern and western part 
except the blocks of Phoolpur and Thekma. On the contrary low and very low 
concentration of net irrigated area is confined to north eastern comer of the 
district including five blocks. 
AZAMGARH DISTRICT 
CHANGES IN NET IRRIGATED AREA 
(1984-2004) 
Per cent 
Fig. 3.6 
92 
During the period of under review (1984-2004), net irrigated area has 
been increased by 29.46 per cent. However, the over all changes in net irrigated 
area among the blocks of the study area show great variations during the study 
period .The block of Martinganj registered the highest increase with 82.61 per 
cent, while, lowest change is noted in Sathiavon block with 13.92 per cent 
(Table 3.10). Figure 3.6 shows the levels of percentage of net irrigated area in 
the blocks of Azamgarh district. It is seen that the blocks which have well 
developed tube wells irrigation came under moderate, low and very low 
categories of percentage change. There was not much room left for further 
development as these blocks already have very high percentage of net 
cultivated area under irrigation. This is the biggest category comprising of 15 
blocks, covering the whole district except the western part of the study area, 
which come under the high and very high percentage change, including the 
blocks of Martinganj, Mohammadpur, Phoolpur, Pawai and Palhani. The 
blocks falling under high and very high category have least developed tube 
wells irrigation but well developed network of canals. 
Sources of Irrigation 
The sources of irrigation are greatly governed by the geo-physical and 
climatological conditions. Irrigation in Azamgarh district is provided by two 
different sources: firstly it is practiced by tapping subsoil water through wells, 
tube-wells and pump sets and secondly, by channelizing surface water from 
rivers, tanks and other sources. The main sources of irrigation in the district are 
canals, tube-wells and other sources like wells and tanks with dominancy of 
individual in particular parts of the district. The progressive increase of the net 
area irrigated by different sources in Azamgarh district is given in table 3.2 and 
Fig 3.7, 
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(1984) 
(1994) 
(2004) 
• Canals 
• Tube wells 
• Other sources 
Fig. 3.7 
94 
The different modes of irrigation were characterized by their ranking 
order. Consequently, the tube-wells ranked first, canal second and other 
sources third during the whole period of investigation from 1984 to 2004. The 
spatio-temporal analysis of these sources exhibits variations at block level as 
follows: 
Tube wells - Spatial Pattern and Changes 
Tube wells irrigation is of recent origin in India and the rate of its 
diffiision to every comer of the country is very fast. It has changed the 
cropping pattern of many parts of the country which were earlier beyond the 
spread of irrigation water. Tube wells irrigation holds the highest rank in the 
study area. 
The net area irrigated by tube wells in Azamgarh district was 73.97 per 
cent in 1984 which rose to 78.78 per cent in 1994 and further increased to 
79.71 per cent (Table 3.11). Table also depicts that during last twenty years 
there was only 7,76 percentage change. This show that even in mid-eighties, 
large areas were under tube wells. However, its regional distribution shows a 
wide range of variation from 50.74 per cent in Martinganj block to 91.50 per 
cent in Sathiavon block (1984). Whereas, in 1994, percentage of tube well 
irrigated area varies from 56.46 per cent in Martinganj block to 95.65 in 
Palhani block. Other significant blocks which have more than 85 per cent of net 
irrigated area are Sathiavon, Azmatgarh, Bilariaganj, Haraiya, Maharajganj and 
AtrauUa (Table 3.11). 
On the other hand in 2004 the block wise distribution was more or 
less same as in 1994 except in Koilsa, Bilariaganj, Tahbarpur, Rani-Ki-Sarai, 
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Table 3.11 
Percentage of Tube well Irrigated Area to Net Irrigated Area 
in Azamgarh District ( 1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpiir 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Tube well Irrigated Area 
1984 
80.54 
76.56 
67.46 
82.77 
85.75 
87.59 
86.23 
63.51 
64.62 
64.63 
71.05 
87.80 
91.50 
78.67 
76.08 
63.17 
50.74 
63.36 
72.09 
69.37 
70.24 
73.97 
1994 
85.79 
83.01 
70.83 
87.92 
88.06 
92.36 
93.62 
69.45 
71.74 
63.07 
78.61 
95.65 
95.61 
81.20 
69.29 
81.36 
56.46 
69.31 
79.45 
70.84 
81.71 
78.78 
2004 
91.54 
82.82 
77.96 
96.36 
96.40 
87.66 
95.20 
68.56 
73.72 
68.69 
77.13 
97.52 
97.34 
86.10 
76.04 
76.52 
51.34 
72.16 
71.53 
69.63 
77.39 
79.71 
Percentage 
Change 
1984-2004 
13.65 
8.19 
15.57 
16.43 
12.41 
0.08 
10.40 
7.95 
14.08 
6.28 
8.55 
11.07 
6.38 
9.45 
-0.05 
21.12 
1.18 
13.89 
-0.77 
0.38 
10.19 
7.76 
Source: Statistical Bulletin, Azamgarh District, 1984. 1994 and 2004. 
Phoolpur, Martinganj and Mehnagar which have recorded slight decrease due 
to development of canal irrigation facilities in these blocks (Table 3.11). 
Overall changes in tube wells irrigated area among the blocks of the 
study area show great variations during the study period. The block of 
Phoolpur recorded the highest increase of 21.12 per cent followed by the 
blocks of Maharajganj (16.43 per cent) and Ahraula (15.57 per cent), whereas, 
the blocks of Lalganj and Pawai show negative trends in tube wells irrigated 
area with -0.77 per cent and -0.05 per cent respectively. The entire range of 
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variation may be grouped under five categories of very high, high, medium, 
low and very low (Fig. 3.8). 
AZAMGARH DISTRICT 
CHANGES IN TUBE WELL IRRIGATED AREA 
(1984-2004) 
Fig. 5.8 
Figure 3.8 reveals that the fourth and fifth category comprising of the blocks 
having low and very low percentage change are mainly confined to south 
western part of the district comprising seven blocks. . This may be due to the 
fact that they already had well developed tube wells irrigation facility and there 
was not much room left for its fiirther development. Medium changes are noted 
in eastern part excluding the blocks of Koilsa which lies in extreme north. 
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Whereas, the blocks of high percentage change are concentrated in northern 
pocket of the study area except the southern block of Thekma. The main reason 
behind this dominance was the preference given by the individual farmer to this 
source of irrigation. Even the government has helped in making it popular b> 
giving loans to the farmers for the installation of their own tube wells. The 
advantages of tube wells irrigation were recognized by the farmers of this 
region. It seems that the farmers are aware of the importance of irrigation 
which is the most crucial input in the process of agricultural development. The 
farmers know that if they want to get higher returns by using modem inputs, 
they have to apply water on time. This could only be fulfilled by tube wells. 
Canal Irrigation - Spatial Pattern and Changes 
Canal is the second most important source of irrigation in the district in 
which water is utilized by gravity flow. It requires almost plain topography 
having lesser degree of slopes. The Sharda canal system is the chief source of 
irrigation by canals in the district. Total length of this canal system is 228 km. 
from which about 26,608 hectares of land was irrigated during 2001-02. As 
there was storage of water, Sharda Sahayak Priyojna was formed to augment 
the supply of water and also to extend the irrigational facilities in the district. 
Table 3.12 shows that the irrigated area under canal slightly increased from 
15.88 to 19.75 per cent during the period under investigation. 
The canal irrigation shares about 15.88 per cent of net irrigated area in 
the district in 1984. However, its spatial distribution at block level deviates 
much. Relatively high percentage (above 25 per cent) of irrigated area by this 
source is observed in the blocks of Martinganj and Thekma and the lower 
percentage (below 5 per cent) of net irrigated area facilitated by this source is 
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Table 3.12 
Percentage of Canal Irrigated Area to Net Irrigated Area in Azamgarh 
District (1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Canal Irrigated Area 
1984 
9.62 
15.97 
23.07 
5.78 
1.89 
4.23 
4.76 
22.33 
23.08 
23.43 
14.09 
2.70 
1.88 
12.13 
14.76 
21.72 
37.21 
25.72 
19.49 
24.48 
20.18 
15.88 
1994 
10.67 
14.52 
25.78 
8.06 
6.49 
4.78 
2.63 
24.04 
22.67 
31.05 
12.81 
0.97 
1.90 
15.91 
28.37 
13.04 
41.69 
25.96 
17.54 
26.73 
15.89 
17.45 
2004 
7.48 
15.38 
21.66 
3.28 
2.90 
11.94 
4.38 
30.89 
25.79 
31.07 
22.19 
1.76 
1.50 
13.49 
23.71 
23.27 
48.49 
26.95 
28.30 
30.01 
22.04 
19.75 
Percentage 
Change 
1984-2004 
-22.27 
-3.69 
-6.10 
-43.26 
53.38 
182.22 
-7.98 
38.33 
11.74 
32.62 
57.46 
-34.75 
-20.27 
11.17 
60.70 
7.16 
30.31 
4.77 
45.23 
22.60 
9.23 
24.37 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
noted in Azmatgarh, Bilariaganj, Palhani, Haraiya and Sathiavon blocks. It is 
also observed from the Table 3.12 that there is not much change in canal 
irrigated area during the study period because tube wells irrigation was given 
much impetus. Thus, during this period the canal irrigated area remains almost 
constant. 
During the period under review (1984-2004), 24.37 percentage changes 
has been recorded in the canal irrigated area. The over all change in the canal 
irrigated area among the blocks of the study area varies. As the significant 
changes (over 34.61 per cent) are towards east-central, western and southern 
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blocks (Fig. 3.9) is due to extension of canals. The medium change of area 
under canal is observed in south-eastern and western parts except two blocks of 
Lalganj and Thekma. This indicates that these blocks already had a well 
developed canal system. Therefore, by 2004 specular growth was not recorded 
in these blocks. Insignificant or negative changes (below 6.20 per cent) by this 
source are confined to the eastern and northern parts of the study area. This is 
the region where tube wells irrigation is well developed and left very little 
scope for the development of other sources. 
AZAMGARH DISTRICT 
CHANGES IN CANAL IRRIGATED AREA 
(1984-2004) 
Fig. 3.9 
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Other Sources of Irrigation - Spatial Pattern and Changes 
The other sources include tanks and wells. All these sources are 
considered as the temporary sources of irrigation. 
Table 3.13 
Percentage of Other Sources Irrigated Area to Net Irrigated 
Area in Azamgarh District (1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Other Sources Irrigated Area 
1984 
9.84 
7.48 
9.47 
11.45 
12.36 
8.18 
9.01 
14.16 
12.30 
11.94 
14.86 
9.50 
6.62 
9.20 
9.17 
15.11 
12.05 
10.92 
8.42 
6.16 
9.59 
10.15 
1994 
3.54 
2.48 
3.40 
4.02 
5.44 
2.87 
3.75 
6.51 
5.60 
5.88 
8.58 
3.38 
2.49 
2.90 
2.33 
5.60 
1.85 
4.73 
3.01 
2.43 
2.39 
3.77 
2004 
0.98 
1.80 
0.38 
0.36 
0.70 
0.40 
0.42 
0.55 
0.49 
0.24 
0.68 
0.72 
1.16 
0.41 
0.25 
0.21 
0.17 
0.89 
0.16 
0.36 
0.57 
0.54 
Percentage 
Change 
1984-2004 
-90.00 
-75.95 
-96.03 
-96.88 
-94.30 
-95.13 
-95.34 
-96.12 
-96.01 
-97.97 
-95.39 
-92.44 
-82.52 
-95.54 
-97.29 
-98.59 
-98.58 
-91.84 
-98.06 
-94.19 
-94.07 
-94.67 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
The farmers, as observed by field survey, just make a pond near their 
fields and fill it with water with the help of field channels. Sometimes they just 
block the water of a channel or a small river by making embankments or dig a 
well in their field when there is scarcity of canal waters or when there is no 
provision of water from any other means in that area. The topography of the 
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Azamgarh district is unsuitable for the development of tank and well irrigation. 
As a result this source becomes insignificant. From the Table 3.13, it clears that 
other sources of irrigation recorded declining trend remarkably from 10.15 per 
cent (1984) to 3.77 per cent (1994) and shares only 0.54 per cent of net 
irrigated area in 2004 and now becomes almost negligible. The farmers of the 
region are well aware of the higher and timely need of water for high yielding 
varieties of seeds and the use of chemical fertilizers. Therefore, the wells and 
tanks were replaced by tube wells which could fulfill these demands. The 
existing tanks and wells are now completely silted and some of these are out of 
use. Only in some remote areas as wells and tanks are used for irrigation. 
Intensity of Irrigation 
Intensity of irrigation is the ratio between the gross irrigated area and net 
irrigated area. It gives an exact idea about the utilization of irrigational 
facilities. 
Irrigation intensity has shown a marked increase with time, for instance, 
from 108.20 per cent in 1984, 140.88 per cent in 1994 to 142.74 per cent in 
2004 (Table 3.14). 
In 1984, the highest intensity of irrigation has been found in the blocks 
of Mehnagar (113.53 per cent) followed by Phoolpur (113.34) and Palhani 
(112.58 per cent), whereas, relatively lower irrigation intensity has been 
recorded in the blocks of Mirzapur (104.50 per cent), Rani-Ki-Sarai (104.00 
per cent), Bilariaganj (103.50 per cent) and Tahbarpur (103.26 per cent). Table 
further shows a remarkable increase in the irrigation intensity from 1984 to 
1994. Highest irrigation intensity was recorded in the block of Azamatgarh 
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Table 3.14 
Intensity of Irrigation in Azamgarh District 
(1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District | 
Intensity of Irrigation 
1984 
108.47 
109.47 
110.15 
106.26 
109.92 
103.50 
106.00 
103.26 
104.50 
109.17 
104.00 
112.58 
108.15 
105.60 
105.46 
113.34 
108.60 
110.62 
109.02 
113.53 
110.56 
108.20 
1994 
156.41 
156.19 
158.08 
146.40 
151.62 
140.84 
161.16 
137.58 
122.63 
123.13 
133.22 
139.29 
132.63 
139.69 
142.23 
133.41 
128.64 
137.91 
137.29 
141.85 
138.21 
140.88 
2004 
171.21 
165.00 
158.33 
138.58 
150.28 
140.38 
167.34 
137.63 
150.48 
134.39 
168.50 
145.67 
131.32 
121.57 
126.86 
135.42 
129.91 
131.70 
122.94 
144.86 
125.25 
142.74 
Percentage 
Change 
1984-2004 
57.84 
50.73 
43.74 
30.42 
36.72 
35.63 
57.87 
33.28 
44.00 
23.10 
62.02 
29.39 
21.42 
15.12 
20.29 
19.48 
19.62 
19.06 
12.77 
27.60 
13.29 
31.92 
Source: Statistical Bulletin, Azamgarh District, J984, 1994 and 2004. 
(161.16 per cent) followed by the blocks of Ahraula (158.08 per cent) and 
Atraulia (156.41 per cent), whereas, lowest irrigation intensity has been 
recorded in Mirzapur block (122.63 per cent). 
On the other hand in 2004, increase in irrigation intensity was not as 
rapid as during 1994. It varies from 121,57 per cent in Jahanaganj block to 
171.21 per cent in Atraulia block. A gradual increase in intensity of irrigation 
was observed during last ten years (1994 to 2004). But in eight blocks of 
Maharajganj, Haraiya, Bilariaganj, Sathiavon, Jahanaganj, Thekma, Lalganj 
and Tarwa, decline in the intensity was observed from 1994 (Table 3.14). 
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During the study period (from 1984 to 2004), 31.92 increase has been 
recorded in the intensity of irrigation. However, block level analysis exhibits 
much variation in it, ranging from 12.77 per cent in the block of Lalganj to 
62.02 per cent in Rani-ki-sarai. The entire range of variation has been grouped 
under five categories of very high, high, medium, low and very low (Fig. 3.10). 
AZAMGARH DISTRICT 
CHANGES IN INTENSITY OF IRRIGATION 
(1984-2004) 
Percent 
= 
Fig 3.10 
A perusal of Fig 3.10 shows that the low and very low categories 
comprise the blocks recording less than 27.44 per cent change. These include 
nine blocks which make a U shape region and lie along the western, southern 
and eastern border of the district. Medium change is confined to north-central 
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part involving five blocks namely, Bilariaganj, Tahbarpur, Maharajganj, 
Palhani and Mehnagar. While the high and very high categories of blocks 
occupy the north-west and east pocket of the district except two blocks of 
Mirzapur and Rani-Ki-Sarai located in the central portion of the study area. It 
may be summarized that with the increase in number of tube wells, pumping 
sets, elongation of canals and installation of lift canal, irrigation facilities have 
been enhanced raising irrigation intensity considerably and improving 
agricultural production in the district. 
Chapter- IV 
IRRIGATION AND OTHER AGRICULTURAL INPUTS 
Inputs as defined in the dictionary of social sciences mean any goods 
or services which are used to produce and output are referred to as inputs and 
therefore, input studies may be 'resource oriented' , they analyze the extent of 
utilization of productive factors. 
The inputs in agriculture cover two aspects of farm technology viz. 
mechanical and biological. The former includes the use of oil engines pump 
sets, electrified tube wells, tractors and iron based farm implements, whereas, 
the latter comprises the application of manures and chemical fertilizers. The 
field observation shows that the adoption of improved farm technology is 
increasingly found in irrigated areas. 
A - Mechanical Inputs 
The agricultural implements used in agricultural operations such as 
wooden and iron ploughs, oil engine pump sets, electrified tube wells, crushers, 
sprayers, tractors, and thrashing machines are considered here to adjudge the 
level of development in the study area taking these as dependent variables and 
irrigation as an independent variable. 
Iron Plough 
Iron plough facilitates deep ploughing as compared to wooden 
plough. Table (4.1) shows a remarkable increase in proportion of iron plough/ 
1000 ha of irrigated area as it was 215.52 in 1984 which increased to 367.50 in 
1994 but declined to 282.17 in 2004. It is mainly due to rapid increase 
in tractorization. Table further shows the micro level disparities in their 
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Table 4.1 
Number of Iron Ploughs/1000 ha of Irrigated Area in Azamgarh District 
(1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
1984 
220.83 
203.59 
237.91 
274.23 
180.95 
296.66 
330.16 
236.04 
208.94 
152.96 
295.96 
265.53 
182.38 
253.05 
172.91 
172.22 
195.72 
187.21 
169.72 
125.37 
165.16 
215.52 1 
1994 
296.84 
323.30 
352.91 
336.62 
301.22 
389.15 
310.40 
365.99 
426.82 
362.12 
370.09 
634.45 
454.64 
393.73 
390.21 
412.00 
296.17 
371.06 
361.12 
261.35 
307.41 
367.50 
2004 
237.33 
230.29 
316.15 
306.75 
253.58 
321.86 
471.26 
349.45 
305.33 
249.14 
460.36 
323.37 
270.81 
318.65 
328.76 
233.00 
212.38 
217.79 
189.94 
143.49 
185.87 
282.17 
Percentage 
Change 
(1984-04) 
07.47 
13.11 
32.89 
11.86 
40.14 
08.49 
42.74 
48.06 
46.13 
62.88 
55.55 
21.78 
48.49 
25.92 
90.13 
35.29 
08.51 
16.33 
11.91 
14.45 
12.54 
30.92 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
distribution. In 1984 number of iron plough/1000 ha of irrigated area varies 
from 125.37 in Mehnagar block to 330.16 in Azmatgarh block. While in 1994 
the variation is much higher than that of 1984 as it varies from 261.35 iron 
plough in Mehnagar block to 634.45 iron plough in Palhani block. On the other 
hand in 2004, number of iron plough/1000 ha of irrigated area varies from 
143.49 to 471.26. Azmatgarh block with 471.26 iron ploughs has occupied the 
top position followed by the blocks Rani-ki-Sarai (460.36) Tahbarpur (349.45) 
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and Pawai (328.76) while the lowest number of iron plough (143.49) is found 
in Mehnagar block (Table 4.1). 
During the period under review the number of iron ploughs/1000 ha of 
irrigated area has been increased by 30.92 per cent. However, very high 
increase (over 51.03 per cent) in the number of iron plough is observed in 
central and western portion of the district including three blocks of Rani-Ki-
Sarai, Mohammadpur and Pawai. While the blocks of high increase (37.80 -
51.03 per cent) form two regions lying in the eastern and central parts of the 
study area. 
AZAMGARH DISTRICT 
CHANGES IN IRON PLOUGH 
(1984-2004) 
Fig. 4.1 
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The moderate change (24,56-37.80 per cent) is observed in north-
western and eastern parts of the district. Whereas the low increase (11.33-24.56 
per cent) is mainly confined to southern part of the district. By contrast lower 
change (below 24.56 per cent) is noted in southern and northern portion of the 
district (Fig. 4.1). 
It has been observed that the blocks having low overall changes are 
mainly because of tractorization. Insignificant correlation (0.23) between 
irrigation and iron plough also shows that there are also some other factors 
upon which the use of iron ploughs, are mainly dependent. 
Improved Threshing Machines 
Threshing machines are used to separate wheat firom straw in wheat 
crops. They are operated by tractors, oil engines and electric motors. An 
analysis of the data given in Table 4.2 shows that with the passage of time 
tremendous increase has been observed in the proportion of threshing 
machines/1000 ha of irrigated area. 
In 1984, there were 53.62 threshing machines/1000 ha of irrigated land 
but this proportion rose to 141.98 in 1994 and ultimately to 157.40 in 2004. It 
has been mainly due to its ability to work at much tighter time schedules than 
any man or beast. This machine saves and facilitates much human and animal 
labour. The 'r' value of correlation co-efficient is also significant (0.49). The 
regional analysis shows that in 1984 the proportions of threshing machines/ 
1000 ha of irrigated area was highest in Phoolpur block with 100 threshing 
machines followed by the blocks of Mirzapur (94.59), Martinganj (74.56) and 
Thekma (72.51), whereas, the lower proportion of threshing machines has been 
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observed in the blocks of Sathiavon (35.47), Mehnagar (30.04) and Tarwa 
(29.46). 
Table 4.2 
Number of Improved Threshing Machines/lOOO ha of Irrigated Area in 
Azamgarh District (1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
1984 
47.80 
61.27 
49.60 
53.94 
46.11 
57.50 
36.42 
48.73 
94.59 
51.12 
51.88 
53.09 
35.47 
48.62 
46.74 
100.00 
74.56 
72.51 
36.60 
30.04 
29.46 
53.62 
1994 
106.55 
121.55 
146.80 
140.83 
126.29 
164.42 
106.24 
169.05 
187.16 
123.28 
156.63 
222.36 
134.80 
163.70 
153.15 
169.07 
72.54 
124.16 
161.25 
95.14 
136.50 
141.98 
2004 
124.48 
131.43 
164.66 
154.82 
133.31 
144.25 
250.92 
195.90 
171.06 
158.36 
242.42 
179.29 
194.59 
166.68 
181.99 
132.99 
141.06 
142.04 
100.91 
96.14 
98.20 
157.40 
Percentage 
Change 
(1984-04) 
160.42 
114.52 
232.00 
187.04 
189.13 
150.88 
588.89 
302.04 
80.85 
209.80 
367.31 
237.74 
448.57 
242.86 
289.36 
32.99 
89.19 
95.89 
175.68 
220.00 
233.33 
193.55 
Source: Statistical Bulletin. Azamgarh District, 1984, 1994 and 2004. 
While in 1994, the proportion of threshing machines/1000 ha of 
irrigated area varies between 72.54 threshing machines in Martinganj block to 
222.36 in Palhani block. 
On the other hand in 2004, the proportion of threshing machines with 
irrigated land was 157.40/1000 ha of irrigated area. The spatial pattern shows 
that the block of Azmatgarh (250.92) registered highest proportion of threshing 
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machines followed by the blocks of Rani-ki-Sarai (242.42), Tahbarpur (195.90) 
and Sathiavon (194.59). By contrast the lower proportions of threshing 
machines have been recorded in the blocks of Lalganj, Tarwa and Mehnagar 
with 100.91, 98.20 and 96.14 threshing machines respectively. 
During the period under review the number of improved threshing 
machines/ 1000 ha of irrigated area has been increased remarkably by 193.55 
per cent. The regional analysis shows great variation which ranges from 32.99 
per cent in the block of Phoolpur to 588.89 in Azmatgarh block. 
AZAMGARH DISTRICT 
CHANGES IN THRESHING MASHINE 
(1984^2004) 
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Fig. 4.2 
From Fig 4.2 it is clear that the category having medium and low 
percentage change covers the larger area and forms two regions; one occupies 
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the northern margin along the south bank of river Ghaghara and other lies in 
the south-eastern portion of the district including the blocks of Jahanaganj, 
Tarwa, Mehnagar, Lalganj and Mohammadpur. However, very high changes 
are mainly observed in the eastern part of the study area. This can be well 
attributed to the spread of irrigation facilities. On the contrary, very low 
changes are confined to western most blocks, namely, Phoolpur, Mirzapur, 
Martinganj and Thekma (Fig 4.2). 
Tractors 
Tractors with its various implements, particularly those that cultivate the 
soil and possibly also those used to operate the pumps of irrigation systems, 
must generally be regarded most important item in the early stages of any 
agricultural mechanization process. This machine saves and facilitates much 
human and animal labour. To this extent the use of tractor does in fact yields in 
comparison with the results achieved by traditional production methods. 
Another advantage of tractor is that it creates conditions in which other output-
raising means of production and manual labour can become more effective. 
Getting through the work quickly by machine can in certain circumstances also 
lead to an extension of the plant production period and thus to bigger annual 
yields per hectare for once the harvest is brought in, the sowing of the crop can 
begin earlier. At times the tractor with implements can also do much better 
work than what draught animals are capable of doing, for instance, turning the 
soil to greater depths (Munir, 1989). Despite its use for several agricultural 
operations, it has become a major vehicle for the cane transportation from 
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Table 4.3 
Number of Tractors/1000 ha of Irrigated Area in Azamgarh District 
(1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
1984 
19.51 
18.43 
17.34 
7.59 
8.67 
7.59 
6.50 
6.50 
7.59 
7.59 
7.59 
10.84 
7.59 
5.42 
17.34 
18.43 
19.51 
9.76 
7.59 
5.42 
5.42 
10.58 
1994 
23.36 
27.74 
30.66 
29.20 
26.28 
33.58 
26.28 
32.12 
39.42 
32.12 
32.12 
45.26 
39.42 
33.58 
33.58 
33.58 
26.28 
32.12 
33.58 
24.82 
29.20 
31.64 
2004 
38.86 
37.56 
51.81 
49.22 
41.45 
45.33 
77.71 
56.99 
50.51 
42.74 
75.12 
53.10 
45.33 
53.10 
54.40 
37.56 
37.56 
36.27 
27.20 
22.02 
27.20 
45.76 
Percentage 
Change 
(1984-04) 
99.14 
103.82 
198.71 
548.62 
377.93 
497.42 
1094.83 
776.21 
565.69 
463.28 
890.00 
389.88 
497.42 
879.76 
213.64 
103.82 
92.50 
271.73 
258.45 
306.24 
401.83 
332.51 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004 
agricultural farms to factories. In 2004 there were about 45.76 tractors/1000 ha 
of irrigated area in the district, as against 31.64 and 10.58 in 1994 and 1984 
respectively. In spite of over all increase the trend of adoption of tractors was 
rather slow up to 1994. The period under study has witnessed a sharp increase 
in tractorization which also corresponds to an upward trend of irrigated area in 
the district. The significant correlations (0.58) also suggest that the use of 
tractors and irrigated area is highly correlated. The regional analysis shows that 
during 1984 the concentration of tractors varies between 5.42 and 19.51/ 1000 
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ha of irrigated area. However, the high concentration (above 15) of tractors is 
observed in the blocks of Martinganj, Atraulia , Phoolpur, Koilsa, Ahraula and 
Pawai while lower concentration (below 6) is noted in the blocks of Tarwa, 
Jahanaganj and Mehnagar (Table 4.3).Whereas, in 1994 the concentration of 
tractors ranges between 23.36 to 45.26. Relatively high concentration of 
tractors (above 35) is confined to the blocks of Sathiavon, Palhani and 
Mirzapur. By contrast the low proportion of tractors (below 25) is recorded in 
the blocks of Mehnagar and Atraulia (Table 4.3). 
In 2004, the proportion of tractors/1000 ha of irrigated land has 
increased to 45.76. However, block level analysis exhibits much variation in it. 
The block of Azmatgarh with 77.71 tractors/1000 ha of irrigated area recorded 
the highest proportion of tractors followed by the blocks of Rani-ki-Sarai 
(75.12) and Tahbarpur (56.99), while the lowest concentration of tractors 
(22.02) is noted in Mehnagar block (Table 4.3). 
The period under review has witnessed an increase of about 332.51 per 
cent in tractors. Over all changes in tractors among the blocks of the study area 
shows great variations. The block of Azmatgarh recorded the highest increase 
of 1094.83 per cent followed by the blocks of Rani-ki-Sarai (890.00) and 
Jahanaganj (879.76). The main reason behind this phenomenal growth was the 
preference given by the individual to this machine. Even the government has 
helped in making it popular by giving loans to the farmers for purchasing their 
own tractors. The lower percentage change has been recorded in the blocks of 
Atraulia and Martinganj with 99.14 and 92.50 per cent respectively. 
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Figure 4.3 reveals that very high changes in tractors is mainly confined to 
north-east and central-eastern portion of the district excluding the blocks of 
Haraiya and Palhani. Whereas, medium changes are recorded in the southern 
par of the district except two blocks of Palhani and Haraiya. On the other hand 
low changes in tractors are observed in the western parts of the district 
stretching from north-west to south- west comprising of six blocks (Fig 4.3). 
AZAMGARH DISTRICT 
CHANGES IN TRACTORS 
(1984-2004) 
Fig. 4.3 
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Electrified Tube Wells 
This is another important equipment to lift the water through 
electrically operated pumps. As a result of rural electrification the canals and 
other sources (wells and tanks) are mostly replaced by electrified tube wells 
because it remains directly under the control of farmers and provide water 
'whenever' and 'whatever' amount needed. While in case of canals this is not 
possible because the flow of water varies season-wise and fields get water turn 
wise. On the other hand wells and tanks do not provide sufficient volume of 
water needed and loss from absorption and evaporation further restricts long 
feeding channels. Only close fields can be irrigated by this source. 
The proportion of electrified tube wells/1000 ha of irrigated area 
gradually increased during the study period. It was 81.72 in 1984, rose to 88.42 
in 1994 and fiirther increased to 92.10 in 2004 (Table 4.4). The correlation 
analysis also confirms that irrigated area and electrified tube wells are 
significantly (0.62) correlated. The absolute number of electrified tube wells 
has increased. However, its spatial pattern at block level deviates much. In 
1984, the highest concentration of electrified tube wells/1000 ha of irrigated 
area is confined to the blocks of Azmatgarh, Rani-Ki-Sarai, Palhani, Sathiavon 
and Thekma, whereas, the lowest proportion of electrified tube wells has been 
recorded in the block of Martinganj with 43.92 electrified tube wells. In 1994, 
the concentration of electrified tube wells/1000 ha of irrigated area varied 
between 45.81 and 114.71. On the other hand in 2004, the proportion of 
electrified tube wells varied from a minimum of 51.03 electrified tube wells in 
Martinganj block to a maximum of 173.09 electrified tube wells in Rani-Ki-
Sarai block (Table 4.4). 
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Table 4.4 
Number of Electrified Tube wells/1000 ha of Irrigated Area in Azamgarh 
District (1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
1984 
88.85 
93.84 
74.87 
72.88 
68.88 
67.88 
128.78 
74.87 
56.90 
61.89 
109.81 
102.82 
101.83 
71.88 
99.83 
83.86 
43.92 
100.83 
73.87 
65.89 
71.88 
81.72 
1994 
91.38 
92.38 
84.26 
75.54 
71.19 
76.14 
87.30 
87.30 
71.06 
65.99 
85.27 
101.91 
114.71 
105.58 
104.56 
90.35 
45.81 
102.53 
113.70 
78.17 
111.67 
88.42 
2004 
93.05 
95.05 
93.05 
68.04 
72.04 
70.04 
137.07 
93.05 
76.04 
78.04 
173.09 
99.05 
121.07 
98.05 
126.07 
79.04 
51.03 
100.05 
72.04 
66.04 
73.04 
92.10 
Percentage 
Change 
(1984-04) 
4.73 
1.29 
24.28 
-6.64 
4.58 
3.17 
6.44 
24.28 
33.63 
26.09 
57.63 
-3.67 
18.89 
36.42 
26.28 
-5.74 
16.17 
-0.77 
-2.48 
0.23 
1.62 
12.70 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004 
During the period under review the electrified tube wells have been 
increased by 12.70 per cent. However, the over all changes in electrified tube 
wells among the blocks of the study area shows great variations during the 
study period. The block of Rani-Ki-Sarai registered an increase of 57.63 per 
cent followed by the blocks of Jahanaganj, 36.42 per cent and Mirzapur, 33.63 
per cent, where as, five blocks, namely, Thekma, Lalganj, Palhani, Phoolpur 
and Maharajganj show the negative increase (Table 4.4). Negative changes are 
mainly because of extension of canals and irregular power supply. 
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[t is seen from the Figure 4.4 that very high and high percentage 
changes in the proportion of electrified tube wells are confined to the central 
portion of the study area, comprising of eight blocks stretching from east to 
west. 
AZAMGARH DISTRICT 
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Fig. 4.4 
The only block of medium change, namely, Martinganj is identified in 
western part of the district, where, as low and very low change cover the whole 
northern and southern parts of the district except one block of Phoolpur situated 
in western portion of the district. This may be due to the fact that they are 
already rich in electrified tube wells facilities and there was not much room left 
for its further development. 
Oil Engine Pump Sets 
Oil engine pump sets are used for lifting the water from wells, tanks 
and rivers, particularly in non electrified areas. Table 4.5 unfolds the fact that 
the proportion of oil engine pumps sets/1000 ha of irrigated area tremendously 
increased with the passage of time. It was 116.00 in 1984, rose to 164.14 in 
1994 and the figure went to 204.33 in 2004 (Table 4.5). But low positive 
(0.256) correlation between irrigation and oil engine pump sets shows that 
there are some other factors which affect the use of oil engine pump sets. The 
regional analysis at block level shows that there are great variations in the 
distribution of oil engine pump sets. In 1984, it varies between 31.80 in Lalganj 
block and 268.29 in Haraiya block while in 1994, it varies between 44.11 
(Lalganj) and 274.53 (Haraiya) oil engine pump sets. On the contrary in 2004, 
the variation becomes wider. The block of Phoolpur with 420.09 oil engine 
pump sets recorded the highest proportion of oil engine pump sets followed by 
blocks of Mohammadpur (299.38), Ahraula (286.49), Haraiya (279.73) and 
Jahanaganj (252.32) while the lowest proportion of oil engine pump sets has 
been noted in the block of Lalganj with just 52.32 oil engine pump sets 
(Table 4.5). 
The period under investigation has witnessed phenomenal growth of 
76.15 per cent. However, its spatial pattern at block level deviates much. As 
such very high changes are confined to the blocks of Jahanaganj and Mehnagar 
while the high changes in oil engine pump sets are observed in the northern 
blocks of Koilsa and Tahbarpur and only south-western block of Thekma. 
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Table 4.5 
Number of Oil Engine Pump Sets/1000 ha of Irrigated Area in Azamgarh 
District (1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
1984 
70.35 
60.52 
178.93 
131.78 
268.29 
110.62 
90.57 
73.47 
140.14 
240.29 
102.22 
108.33 
80.11 
46.24 
100.72 
195.04 
226.36 
56.37 
31.80 
38.17 
100.27 
116.00 
1994 
87.68 
117.00 
226.18 
168.00 
274.53 
137.29 
107.68 
136.88 
209.22 
230.44 
114.37 
174.53 
131.54 
154.81 
234.35 
271.06 
236.61 
155.25 
44.11 
98.44 
152.41 
164.14 
2004 
133.56 
161.38 
286.49 
175.04 
279.73 
160.00 
206.30 
208.34 
217.11 
299.38 
217.61 
185.56 
160.22 
252.32 
237.34 
420.09 
243.78 
157.23 
52.32 
118.53 
137.37 
204.33 
Percentage 
Change 
(1984-04) 
89.86 
166.67 
60.11 
32.82 
4.26 
44.64 
127.78 
183.56 
54.93 
24.59 
112.87 
71.30 
100.00 
445.65 
135.64 
115.38 
7.69 
178.95 
64.52 
210.53 
37.00 
76.15 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
Medium change has been observed in the east and north-west part of 
the study area consisting of six blocks. A large part of the study area comes 
under the category of low changes, situated in the southern, central, and 
northern parts of the district and comprising of eight blocks. On the other hand 
very low change is observed in the blocks of Haraiya and Thekma situated in 
north-eastern and south-western part respectively (Fig. 4.5). Low and very low 
changes in the proportion of oil engine pump sets are due to rural electrification 
and smooth power supply. 
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AZAMGARH DISTRICT 
CHANGES IN OIL ENGINE PUMP SETS 
(1984-2004) 
Fig.4.5 
(B) Biochemical Inputs 
The effect of biological technique is primarily yield-increasing. Obviously 
the progress on this front can be obtained through the use of fertilizers, 
pesticides and insecticides and improved high strains. These are pre-conditions 
of yield raising means of agricultural production. Of course, they bear good 
results in the progress in the development of agricultural water supply, 
mechanical techniques, the improvement of agrarian structure is stipulated 
(Singh, 1976). 
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In the present study under the head of bio-chemical inputs, chemical 
fertilizers have been considered. 
Consumption of Chemical Fertilizers 
Fertilizers, a land saving and labour saving input play dominant role in 
increasing the fertility of soils. After water, it constitutes the next most vital 
input for modem agriculture (Pawar, 1989). Three types of chemical fertilizers, 
viz. phosphate, nitrogen and potash are generally applied. In the present study 
the total quantity of these fertilizers have been considered. 
Additions of plant nutrients in the form of fertilizers constitute an 
essential step in agricultural production. Because of the narrow land man ratio 
which would get narrower in coming years the only hopefiil means of 
supplying needs of agricultural produce would be by raising the productivity 
level. One of the important inputs for achieving this objective is the adequate 
use of fertilizers (Report of National Commission on agriculture, 1976). The 
addition of chemical fertilizers as plant nutrients is a necessary step in 
increasing agricultural production. The scope of bringing new area under 
cultivation is now almost nil. Further additional foodgrains production can be 
made only by multiple cropping, secure water supply and chemical fertilizers 
along with high yielding seeds. The high yielding variety of seeds requires 
adequate doses of chemical fertilizers because the soil reserves and its natural 
recuperative process are not enough (Chopra, 1986). 
Where irrigation available the use of chemical fertilizers is a must, if 
high productivity of modem agriculture is the objective. As a result, fertilizers 
consumption has been on the increase over the years particularly after the 
introduction of high yielding variety in mid sixties. There was slow rise in its 
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use in Pre-Green Revolution period, but thereafter, as Green Revolution took 
its root, the consumption increased remarkably. The consumption will increase 
further, as irrigation spreads in the country. There was a variation in growth 
rate of fertilizer use among the different regions mainly because of the 
difference in the levels of irrigation and pace of adoption of the high yielding 
variety of seeds (Azam, 1998). 
The study area is one of the most developed region in irrigation and has 
very well adopted the new varieties of seeds especially for wheat. Therefore, 
the consumption of fertilizers per ha has increased many folds during the last 
few decades. 
Very low per ha consumption of fertilizers was observed in the study 
area, it was about 49.09 kg/ ha in 1984, which rose 74.57 kg/ ha in 1994 and 
further increased to 97.45 kg/ ha in 2004. There was a change of about 98.52 
per cent during the study period (Table 4.6). It has been observed that with 
increased used of high yielding variety of crops and irrigation water; especially 
ground water per hectare consumption of fertilizers has also increased. 
Correlation matrix also reveals that very high correlation (0.724) between 
fertilizer consumption and area irrigated. Among the blocks, highest percentage 
of changes are observed in the block of Mirzapur (329.47 percent) followed by 
the blocks of Mohammadpur (284.62 per cent), Atraulia (185.39 per cent) and 
Haraiya (179.36 per cent).On the contrary the lower change has been recorded 
in the blocks of Phoolpur and Palhani with 45.5 and 28.3 per cent respectively 
(Table 4.6). 
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Table 4.6 
Consumption of Chemical Fertilizers (Kg./ha)in Azamgarh District 
(1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
1984 
38.95 
59.27 
51.32 
34.53 
32.27 
48.32 
49.40 
52.85 
26.64 
28.08 
68.12 
100.23 
61.40 
51.70 
36.43 
70.52 
42.77 
44.12 
53.17 
42.11 
38.62 
49.09 
1994 
88.92 
87.21 
72.51 
68.16 
61.88 
61.88 
70.88 
74.79 
79.79 
74.00 
100.47 
109.87 
79.27 
69.70 
66.94 
94.69 
64.27 
76.00 
62.66 
50.00 
52.00 
74.57 
2004 
111.16 
105.00 
100.78 
93.32 
90.15 
87.98 
96.50 
102.74 
114.41 
108.00 
108.12 
128.60 
105.10 
89.78 
97.09 
102.61 
80.17 
81.14 
81.90 
82.46 
79.37 
97.45 
Percentage 
Change 
(1984-04) 
185.39 
77.16 
96.38 
170.26 
179.36 
82.08 
95.34 
94.40 
329.47 
284.62 
58.72 
28.30 
71.17 
73.66 
166.51 
45.50 
87.44 
83.91 
54.03 
95.82 
105.52 
98.52 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
Figure 4.6 shows that areas of very high and high consumption of 
fertilizers are confined to north-eastern and north-western parts of the district 
comprising of six blocks. Five blocks come under the medium change which 
makes two regions of north-west and south east. On the other hand low and 
very low changes are mainly confined to south-western and eastern portion of 
the district except one northern block of Koilsa including ten blocks. The high 
change in the consumption of fertilizers is observed in comparatively 
backwards blocks where during the initial years, irrigation was less developed. 
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AZAMGARH DISTRICT 
CHANGES IN CONSUMPTION OF FERTIUZERS 
(1984-2004) 
= 
Fig.4.6 
Therefore, there was very low consumption of fertilizers. But with the 
development of assured water facilities there was a tremendous increase in 
fertilizers consumption. Other factors, like farm credit availability, soils and 
machines also influence the level of consumption of fertilizers. But it is 
obvious that crop area fertilized is substantially more irrigated conditions than 
that under unirrigated condition (Pal, 1985). 
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Correlation between Irrigation and other Agricultural inputs 
It is well known fact that with the development of irrigation the use of 
agricultural inputs has also increased. So it was though worthwhile to see the 
correlation between total irrigated area and the use and agricultural inputs. 
Based on Karl Pearson's coefficient of correlation, the relationship 
among the variables of irrigation and agricultural inputs has been worked out 
by using data for year 2004 (Table 4.7). 
Table 4.7 
Correlation Matrix (2004) 
X, 
X2 
X3 
X4 
Xs 
x^  
X7 
X, 
1,000 
0.233 
0.492* 
0.583** 
0.619** 
0.256 
0.724** 
X2 
1.000 
0.479* 
0.362 
0.308 
0.189 
0.421 
X3 
1.000 
0.372 
0.522* 
0.112 
0.622** 
X4 
1.000 
0.755** 
0.856** 
0.616** 
Xs 
1.000 
0.463* 
0.783** 
X6 
1.000 
0.150 
X7 
1.000 
**Correlation is significant at the 0.01 level (2-tailed). 
•Correlation is significant at the 0.05 level (2-tailed) 
Xi- Irrigated area (in hectares), X2-Number of iron ploughSjXj- Number of Threshing 
Machines, X4- Number of Tractors, X5- Number of electrified tube wells, X<- Number of oil 
engine pump sets, Xr Consumption of chemical fertilizers kg/ha 
The result of correlation analysis (Table 4.7) confirms our contention 
that the irrigated area in the district is strongly associated with the use of 
agricultural inputs. The table indicates that the irrigated area is highly 
correlated with consumption of chemical fertilizers (0.724). There is also a 
strong correlation between irrigated area and electrified tube wells (0.619) 
whereas threshing machines (0.492) is significantly correlated with irrigated 
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area at 5 per cent level of significance. On the other hand low correlation 
betv e^en irrigated area and iron plough (0.233) and oil engine pump sets 
(0.256) has been observed. Other insignificant low correlations of 0.112 and 
0.150 have been noted between oil engine pump sets on the one way and 
threshing machines and fertilizers on the other. 
Tractors are well known for their multiple uses right from preparation of 
fields to threshing and transportation. The high positive correlation of 0.583 
between irrigated area and measure of tractorization signifies this fact. The 
importance of tractorization in agriculture is further shown by very high 
correlations of 0.755, 0.856 and 0.616 between tractorization on the one hand 
and electrified tube wells, oil engine pump sets and fertilizers on the other. The 
applications of fertilizers have almost equally significant correlations with 
electrified tube wells (0.783) and threshing machines (0.622). Thus, correlation 
analysis gives an ample evidence of high and direct association between 
irrigated area and other agricultural inputs. 
Chapter - V 
IRRIGATION AND AGRICULTURAL LAND USE 
Irrigation is regarded as an integral part of sound infrastructure and is 
one of the basic ingredients of agricultural activities. It encourages farmers to 
adopt scientific techniques and go for more intensive cropping thereby creating 
new opportunities for gainful employment. The availability of adequate 
irrigation facilities transforms the subsistence agricultural landscape gradually 
into commercial one making agrarian economy market oriented (Pawar, 1989). 
Irrigated agricultural development has a high priority in the present world 
where production of food stuffs must keep pace with a rapidly increasing 
population. 
Well planned and efficiently utilized irrigation system must at the 
same time significantly contribute to raising the farmers' standard of living 
(Zimmerman, 1966). Agricultural growth is one of the foremost components of 
development strategy in India. Within the overall strategy of agricultural 
growth, irrigation has been accepted as a major programme for modernizing 
Indian agriculture. Irrigation has been assigned such a crucial role because this 
is the single most important factor which can facilitates the further utilization 
of our scarce farm land resources and can facilitate acceptance of improved 
technology at the farm level (Vyas, 1968). In India, where agriculture is a 
perpetual gamble with monsoon, irrigation acts not only as a protective and 
stabilizing factor but also a productive one. 
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General Land-Use 
Land as basic resource has influenced the economic fabric of India, 
The economy of India is predominantly agrarian as agriculture alone 
contributes nearly 31.00 per cent of the total domestic product of India. More 
than 65.00 per cent of its population depends upon agriculture for its survival. 
Land use cover and agriculture have undergone vast changes during 
millennium. Environmental constraints, social structure, economic compulsions 
and political decisions have played significant role in bringing about these 
changes (Misra, 2006). 
Land use study attempts to analyze how the land is put to various uses 
in different socio-economic and envirorraiental settings and to put land for 
better utilization based on new technology without any kind of environmental 
degradation. The land use planning is, thus, needed in accordance with the 
changing needs of population. (Singh, A.L 1985). Study of statistical data 
pertaining to different land use categories gives an idea of changes in land use 
in the Azamgarh district for three points of time (1984, 1994, and 2004). 
Land has been put to variety of use. However, there are nine broad 
categories (Table 5.1) under which land cover types have been arranged. A 
perusal of table 5.1 clearly indicates that major area of land has been devoted to 
agriculture. During the period of 1984 the total area under agriculture was 
74.05 per cent of the total area which decreased to 71.49 per cent in 2004 due 
to increase in area put to non-agricultural uses and current fallow. The total 
area under forest cover in Azamgarh district was 0.03 in 1984 which further 
dropped to 0.02 per cent in 2004. 
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Table-5.1 
Land-use Pattern in Azamgarh District (1984 to 2004) 
SN 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Classification 
Forests 
Area put to Non-
agricultural Uses 
Barren and Uncultivated 
Land 
Permanent Pastures and 
Other Grazing Lands 
Land Under 
Miscellaneous trees and 
Grooves 
Cultivable Waste 
Old Fallow 
Current Fallow 
Net Sown Area 
Reporting Area 
1984 
0.03 
11.19 
2.46 
0.38 
2.08 
2.28 
3.05 
4.48 
74.05 
100.00 
1994 
0.03 
11.87 
1.78 
0.33 
1.73 
1.56 
2.68 
7.03 
73.00 
100.00 
2004 
0.02 
13.68 
1.58 
0.31 
1.58 
1.49 
2.21 
7.74 
71.49 
100.00 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
The processes of urbanization, industrialization and increase in population are 
some of the factors responsible for very low concentration of forest cover in 
Azamgarh district. Importantly the area put to non-agricultural uses such as 
settlements, infrastructure and water bodies, has been increasing continuously 
as it has gone up from 11.19 per cent in 1984 to 13.68 per cent in 2004. There 
has been a continuous decrease in the extent of barren and uncuUivable land 
because of too much pressure on land due to increasing population. It has 
declined from 2.46 per cent in 1984 to 1.58 per cent in 2004. 
This indicates the greed of human beings to encroach more and more 
land for various uses, mainly industrial and settlements. The cultivable waste 
130 
land is being reclaimed for agricultural purposes as it has declined from 2.28 
per cent to 1.49 per cent during 1984 to 2004. The traditional practice of 
farmers of keeping the fallow land to protect the efficiency of soil has shown 
an increasing trend as land put to this category has increased from 7.53 per cent 
in 1984 to 9.95 per cent in 2004. 
The permanent pastures and grazing lands, which is common property, 
has also tapered off as it was 0.38 per cent in 1984 but in 2004 it was reduced 
to 0.31 per cent. Even though the government of India has launched massive 
efforts to promote social forestry and agro-forestry schemes, the area under 
miscellaneous trees and groves has not registered any significant increase. 
Instead, it has further truncated from 2.08 per cent in 1984 to 1.58 in 2004 
(Table 5.1). 
Irrigation and Cultivated Area 
Irrigation contributes to the growth of agriculture by expanding the 
area under cultivation. It helps in bringing new lands under cultivation, makes 
cultivation possible in dry season and therefore, helps in raising more than one 
crop from the same piece of land. It also helps farmers to adopt new technology 
which provides opportunities to grow short duration crops and thereby, makes 
multiple cropping possible. Maximum possible expansion of land was made up 
to 1970 and after that attention diverted towards multiple cropping with the 
help of irrigation. 
The cultivated area which includes the net area sown and fallow land, 
shares about 82.21per cent of the total reported area in 2004, while in 1984 it 
was 81.59 per cent. There was a minor increase (0.76 per cent) during the last 
twenty years. This shows that bringing new lands under plough is limited and 
l i l 
Table 5.2 
Percentage Share of Cultivated Area to Total Geographical Area in 
Azamgarh District (1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azamtgarh 
Tahbaqjur 
Mirzapur 
Mohammadpur 
Rani-Ki-Sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Net Cultivated Area 
1984 
80.87 
83.81 
81.65 
73.95 
74.80 
87.50 
83.85 
86.12 
80.83 
85.43 
86.67 
78.68 
87.39 
87.08 
79.12 
76.81 
80.19 
72.99 
82.35 
83.78 
85.43 
81.59 
1994 
83.02 
82.46 
83.67 
82.79 
87.14 
87.27 
80.36 
83.80 
79.41 
75.34 
80.00 
81.43 
84.69 
88.88 
81.83 
82.26 
80.90 
81.00 
83.22 
88.31 
86.86 
83.31 
2004 
83.88 
82.44 
82.98 
78.81 
74.43 
84.83 
81.92 
79.26 
79.49 
82.46 
81.16 
76.42 
84.03 
86.74 
84.19 
81.34 
83.71 
81.45 
85.53 
83.57 
86.25 
82.21 
Percentage 
Change 
1984-2004 
3.73 
-1.63 
1.62 
6.58 
-0.49 
-3.05 
-2.31 
-7.96 
-1.65 
-3.48 
-6.36 
-2.87 
-3.84 
-0.39 
6.41 
5.91 
4.38 
11.59 
3.86 
-0.25 
0.95 
0.76 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
there has been deterioration in the already existing sown area. Regional 
analysis shows that in 1984 the block of Bilariaganj with 87.50 per cent has the 
highest percentage share of cultivated area to total reported area followed by 
Sathiavon (87.39 per cent) and Jahanaganj (87.08 per cent) blocks and 
relatively lower percentage share of cultivated area has been recorded in the 
blocks of Haraiya, Maharajganj and Thekma with 74.80, 73.95 and 72.99 per 
cent respectively (Table 5.2). In 2004 the blocks of Jahanaganj (86.74 per 
cent), Tarwa (86.25 per cent) and Lalganj (85.53 per cent) have the higher 
percentage of cultivated area. Table also shows that there was a minor increase 
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(0.76) in cultivated area. However, the significant increase at regional level has 
been recorded in the blocks of Thekma (11.59 per cent), Maharajganj (6.58 per 
cent), Pawai (6.41 per cent) and Phoolpur (5.91 per cent), whereas twelve 
blocks show the negative trends (Table 5.2). 
AZAMGARH DISTRICT 
CHANGES IN CULTIVATED AREA 
(1984-2004) 
V.High 
^ High 
Medium 
Low 
V.LOW 
m 
m 
^ M. i im 
Per cent 
2.28 
1.04 
-O.20 
-1.44 
Fig. 5.1 
A perusal of Fig. 5.1 shows that higher changes in the percentage 
share of cultivated area during the study period are confined to north-western 
and south-western parts of the district. This is the result of land reclamation. 
While, lower changes have been observed in the entire north-central and 
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eastern portion except the block of Maharajganj where, land mainly went to 
non-agricultural uses such as settlement and infrastructural development. 
Cropping Pattern and Changes 
Cropping pattern simply means the proportion of area under different 
crops at a point of time, whereas, changes in cropping pattern refer to change in 
proportion of area under different crops at two different points of time. Such 
changes though governed by ecological situation, socio-economic and 
technological factors and also determined by which of the feasible crops the 
farmers will choose (Mamoria, 1979). In semi-arid region, like the study area, 
where, rainfall is comparatively less, availability of irrigational facilities 
determines the cropping pattern. 
The area under study grows a variety of crops since 1984. However, 
the crop which are included in the study, together have a crops land area more 
than 70 per cent of total cropped area. Only two crops wheat and rice come in 
this category. Apart from this total foodgrains are also included in the study to 
strengthen the areal extent. 
Rice 
Being a tropical monsoon crop, rice requires temperature of 2 r C 
during sowing and 37°C during harvesting. It requires high rainfall or assured 
irrigation facilities. 
Rice occupies about 35.62 per cent of gross cropped area in 1984 
which rose to 39.59 per cent having more variations at block level. It varies 
between 28.14 per cent in Haraiya block to 47.99 per cent in Mehnagar block. 
It ranged between 31.00 to 46.85 per cent in Maharajganj and Thekma blocks 
respectively in 2004 (Table 5.3), 
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During the study period, it has recorded an increase of 11.13 per cent, 
but the rice irrigated area has been increased enormously by 97.16 per cent 
(Table 5.4). Almost all the blocks recorded the tremendous increase in the rice 
irrigation. It is because of that at the begirming of the study it was largely 
dependent on monsoon and with the passage of time it was also grown with 
artificial sources of irrigation. However, block level analysis exhibits much 
variation as far as the area under rice is concerned (Table 5.4 and Fig 5.2A). 
High changes (over 17.59 per cent) are generally recorded in north-eastem and 
central blocks and two western blocks namely, Pawai and Thekma. 
Introduction of high yielding varieties of seed, increased irrigation facilities 
and attractive prices have encouraged the rice cultivation. While, low and very 
low changes of this crop is restrained to south-eastern and south-westem blocks 
except the blocks of Atraulia, Maharajganj and Tahbarpur sited in the northern 
portion of the district (Fig 5.2A) .It is chiefly because of that by eighties the 
farmers were more focused on rice cultivation due to less developed irrigation 
facilities as it was a monsoon crop. 
Wheat 
Wheat is a rabi crop and the farmers of this region specialize in wheat 
cultivation. It requires winter temperature between lO'C and 15°C. It can be 
grown in areas where rainfall is less than 500 mm with the help of irrigation. 
As such, in the region, the post monsoon rainfall is not sufficient for optimum 
production. Therefore, it is the extent to which irrigation can be provided to 
this crop which determines its areal extent and yield capability. Wheat occupies 
33.75 per cent area in 1984, which rose to 41.10 per cent in 1994 and 
respective figher went to 47.07 per cent in 2004. However, its spatial 
distribution differs largely through out the district. It varies between a 
minimum of 26.74 per cent in Tahbarpur block to maximum of 41.08 per cent 
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in Thekma block in 1984. On the other hand in 2004 it ranged between 42.50 
per cent in Atraulia to 56.64 per cent in Haraiya (Table 5,3). 
The period under investigation has witnessed phenomenal growth (39.48 
per cent) in the area under wheat and irrigated area (53.42 per cent). Almost all 
the blocks recorded the radical change (Table 5.4). The percentage area under 
wheat has increased and this increase is attributed to the increase in irrigation 
facilities and adoption of high yielding varieties of seeds. However, at regional 
level very high and high increase is mainly confined to north-eastern and 
central blocks. Medium changes are observed in south-eastern and north-
western blocks of the district. While, low and very low changes are noted in 
seven blocks which are too apart to each other to make any identifiable region 
(Fig.5.2B). 
Foodgrains 
As far as the role of agriculture in satisfying the basic needs of human 
being is concerned, the contribution of foodgrains cultivation is more 
significant than those of cash crops in the study area. This is substantiated by 
the fact that a higher percentage of agricultural land is under foodgrains 
compared to the actual proportion under cash crops in the entire district. The 
high yielding crops attract the interest of cultivators because of population 
pressure and growing demands of foodgrains. 
The area under foodgrains has increased from 87.33 per cent in 1984 
to 92.23 per cent in 2004 having some variation at regional level (Table 5.3). 
The considerable increase (over 7.44 per cent) is recorded in north-central 
portion except two southern blocks of Martinganj and Lalganj. Medium 
changes are noted in eastern and western part of the district comprising of 
seven blocks. While low and very low change (below 2.06 per cent) is 
observed in south-eastern and north-western part comprising of seven blocks in 
which five of them namely, Bilariaganj, Mehnagar, Mohammadpur, Atraulia, 
and Mirzapur have negative change (Table-5.4& Fig. 5.2.C), as in these regions 
farmers also have looked to non-foodgrains such as, vegetables and sugarcane 
for commercial purposes. A direct impact of irrigation on foodgrains is very 
clearly indicated, as the irrigated area under foodgrains increased rapidly 
(65.41 per cent) in all the blocks of the district except few exceptions (Table 
5.4). 
Table 5.4 
Percentage Change in Cultivated Area and Irrigated Area under Majors 
Crops in Azamgarh District (1984-2004) 
Blocks 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azamtgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-Sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Change in cultivated area 
Rice 
5.36 
27.34 
15.68 
-4.41 
24.73 
9.67 
20.22 
-6.02 
20.25 
5.91 
25.05 
27.88 
40.00 
-2.37 
21.99 
6.41 
-0.36 
43.24 
-7.92 
-3.66 
-2.15 
11.13 
Wheat 
6.54 
21.07 
36.09 
69.83 
81.44 
22.44 
48.76 
61.22 
31.76 
39.25 
76.64 
36.72 
19.02 
32.09 
39.96 
40.32 
71.95 
18.02 
36.16 
39.35 
41.52 
39.48 
Foodgrains 
-1.96 
12.01 
7.04 
16.22 
15.84 
-0.24 
3.84 
7.53 
-3.01 
-0.62 
15.33 
2.68 
4.34 
3.18 
6.26 
1.42 
9.50 
5.46 
12.56 
-0.35 
1.61 
5.62 
Change in irrigated area 
Rice 
26.78 
87.38 
67.28 
181.98 
61.20 
135.11 
45.55 
183.08 
85.71 
143.78 
60.77 
151.58 
138.10 
79.66 
88.20 
113.00 
111.68 
60.06 
73.81 
51.79 
93.85 
97.16 
Wheat 
31.96 
48.74 
72.44 
84.11 
75.79 
50.12 
52.72 
63.57 
19.16 
23.82 
50.17 
18.21 
22.68 
49.35 
63.51 
61.84 
117.90 
44.22 
63.35 
51.36 
56.79 
53.42 
Foodgrains 
30.27 
62.82 
69.54 
59.47 
68.36 
74.03 
73.86 
52.74 
32.51 
42.12 
45.72 
8.28 
48.45 
78.56 
80.65 
72.61 
106.12 
74.32 
107.35 
90.57 
95.29 
65.41 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
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Cropping Intensity 
Intensity of cropping is a single indicator of the extent of multiple 
cropping on land under plough that is the number of crops being raised in a 
sequence. Therefore, cropping intensity refers the number of crops raised on an 
arable land during the agricultural year. For instance, if one crop is grown in a 
field in a year, the intensity of cropping is assumed to be 100 percent, meaning 
thereby a mono culture cropping, if two crops in a year are grown, the index 
will be 200 percent denoting as a double cropped, and if, three crops in a year 
cultivated, it is considered a multiple cropping. Therefore, higher the cropping 
index values results in higher the agricultural land use efficiency and 
consequently lower the percentage of fallow land. For the demarcation of 
cropping intensity a number of statistical techniques have been evolved and 
applied to different areas. One of such techniques adopted by the Directorate of 
Agriculture Govt, of India (Bansil 1974) is as follows. 
Xaij / Nj 
Cropping intensity = / x 100 
Saij / No 
Where, 
aij = area under the ith crop in the jth year 
aio= area under the ith crop in the base year 
Nj = net area sown in the jth year 
No = net area sown in the base year 
Shafi (2006) pointed out that the intensity of cropping refers mainly to 
applications of inputs, assured irrigation, high doses of fertilizers including 
green manuring and application of insecticides and pesticides. Intensity of 
cropping depends on a number of factors: 
(a) the land should be level and fertile,(b) good quality of seeds particularly H 
Y V of seeds should be available,(c) assured supply of water,(d) measures to 
save the crops from pets and(e)facility for complete or partial marketability. He 
suggested a formula to determine the cropping intensity as given below. 
X area of n crops in the particular year cuhivated area in the particular year 
^ X 100 
Xarea of nth crop in the base year cultivated area in the particular year 
In order to determine the regional character of crop combination in 
India, Bhatia, (1965) applied the location quotient method to analyze the 
patterns of crop concentration in Uttar Pradesh. The regional character of crop 
distribution was investigated quantitatively and the regional dominance of crop 
was determined, first by comparing the proportion of sown area under 
different crops and ranking them, and secondly, by relating the crop density in 
each of the component areal units of the state to the corresponding density of 
the province as the whole. The latter approach makes it possible to measure the 
regional concentration of crops objectivity and differentiate areas have some 
significance with regard to the crop distribution within the region. 
The location quotient method adopted by Bhatia for the crop concentration 
in a selected area in India is given below: 
Area of crop in Area of crop in the 
an area unit entire region 
Index for determining = H-
concentration of crop Total cropped area Area of all crops in 
in the unit the entire region 
Singh, H (1976) measured the crop concentration index for the state of 
Haryana as fallows: 
"ae 
Ci- xioo 
Par 
Where, 
Ci = Crop concentration index 
Pae = Percentage of the crop 'a' to the total harvested area in an 
enumeration unit, and 
Par = Percentage of the crop 'a' to the total harvested area in the 
entire region 
Mohammad and Sharma (1999) have measured the cropping intensity in Iran 
using the following formula: 
GCA -NCA 
Ci - (1+ ) X 100 
NCA 
Where, 
Ci = cropping intensity 
GCA = gross cropped area 
NCA = net cropped are 
The main advantage of the study lies in the fact that it enables to 
understand the areas of specialization of different crops grown in a region at a 
given point of time. The continuous cultivation of specific crop in a unit or 
region, however, leads progressive reduction in yield, and therefore, rotation of 
crops with diverse choice, permissible under the environmental conditions, 
needs to be grown for profitable agricultural returns. 
In Azamgarh district, cropping intensity has been computed for the 
period of twenty years (1984-2004) and is presented in Table 5.5. In order to 
determine the cropping intensity the total cropped area was divided by net 
sown area and the result obtained was multiplied by a value of 100. In the study 
area the intensity of cropping during 1984 was 146.17 per cent, it rose to be 
154.64 per cent in 1994 and further advanced to 170.13 per cent in 2004. From 
eighties onwards there has been gradual increase in the intensity of cropping. 
As far as blocks of Azamgarh are concerned, great variation are 
observed in cropping intensity during the study period. In 1984, the intensity of 
cropping ranged between 132.01 and 165.39 per cent. The block of Rani-ki-
Sarai has the highest intensity of cropping with 165.39 per cent followed by the 
blocks of Palhani, 161.39 per cent and Lalganj, 160.29 per cent. Whereas, the 
blocks of lower cropping intensity were Pawai with 134.98 per cent followed 
by the blocks of Martinganj, 133.73 per cent, Phoolpur, 132.59 per cent, 
Koilsa, 132.06 per cent and Bilariaganj, 132.01 per cent (Table 5.5).In 1994 the 
highest cropping intensity was found in the block of Jahanaganj with 166.25 
per cent followed by Sathiavon 165.09 per cent, Lalganj 164.28 per cent and 
Ahraula, 163.00 per cent, whereas, the lowest cropping intensity has been 
recorded in the Mirzapur block with 135.80 per cent (Table 5.5). 
Table 5.5 
Intensity of Cropping in Azamgarh District (1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-Ki-Sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Intensity of Cropping 
1984 
142.03 
132.06 
147.23 
148.42 
140.59 
132.01 
146.40 
147.21 
150.02 
138.91 
165.39 
161.39 
150.23 
154.61 
134.98 
132.59 
133.73 
151.23 
160.29 
153.63 
154.13 
146.17 
1994 
158.43 
146.39 
163.00 
155.51 
150.23 
153.42 
158.39 
156.52 
135.80 
159.71 
150.80 
141.04 
165.09 
166.25 
159.42 
148.90 
146.69 
154.78 
164.28 
154.88 
150.99 
154.64 
2004 
163.65 
157.38 
173.62 
153.04 
158.29 
179.75 
170.40 
167.87 
162.00 
150.43 
164.11 
157.38 
162.58 
183.98 
172.03 
167.54 
176.54 
173.40 
184.60 
192.17 
177.85 
170.13 
Percentage 
Change 
1984-2004 
15.23 
19.17 
17.93 
03.11 
12.59 
36.16 
16.39 
14.03 
07.99 
^_ 08.29 
-00.77 
-02.48 
08.22 
19.00 
27.45 
26.36 
32.01 
14.66 
15.17 
25.08 
15.39 
16.39 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
On the other hand in 2004, it varies between 150.43 to 192.17 per cent. 
The block of Mehnagar recorded the highest cropping intensity with 192.17 per 
cent followed by Lalganj, 184.60 per cent and Jahanaganj, 183.98 per cent. 
Relatively lower cropping intensity has been recorded in the blocks of Haraiya, 
158.29 per cent, Palhani and Koilsa, 157.38 per cent each, Maharajganj, 153.04 
per cent and Mohammadpur, 150.43 per cent (Table 5.5). 
During the period under review, the cropping intensity has been 
increased by 16.39 per cent. However, the overall changes in cropping 
intensity among the blocks of the study area show great variation. The block of 
Fig. 5.3 
Bilariaganj registered an increase of 36.16 per cent followed by the blocks of 
Martinganj, 32.01 per cent Pawai, 27.45 per cent, Phoolpur, 26.36 per cent and 
Mehnagar, 25.08 per cent Whereas, two blocks namely, Rani-ki-Sarai and 
Palhani show the negative trends (Table 5.5). It may be seen from Fig. 5.3 that 
very high and high cropping intensity are confined to western and south-eastern 
and the two blocks of northern portion of the district. Medium changes are 
largely observed in southern and northern parts of the district except one block 
of Azmatgarh, whereas, low and very low changes cover the whole central and 
north-eastern portion of the district. 
A perusal of Table 3.14, showing the intensity of irrigation and Table 
5.5 representing the intensity of cropping shows that there is a great 
relationship between these two aspects. These figures show that intensity of 
cropping is a function of irrigation because generally intensity of cultivation is 
higher with higher intensity of irrigation and that is lower with lower irrigation. 
In 1984, the intensity of irrigation was low; consequently the intensity of 
cropping was also low. But by 2004, there was an increase in intensity of 
irrigation in almost all the blocks consequently; there was also increase in 
cropping intensity. 
Thus, intensity of irrigation is comparable with intensity of cropping. 
Intensity of cropping is invariably higher than the intensity of irrigation 
because double cropping is practiced not only in irrigated but also in 
unirrigated lands. 
Impact of Irrigation on Yield 
Crop yield is the major component of agricultural production .Its 
changes has the direct impact on the changing pattern of output growth 
(Singh 1994). Irrigation water alone can not push the yield of crops. The 
quantity of produce is a function of several variables and irrigation is only one 
of them. But irrigation is a catalytic factor and on the availability of which 
depends the use of other inputs like fertilizers, high yielding varieties of seeds. 
Irrigation does bring about an impressive rise in crop yield. Here, irrigation 
shows the best performance in terms of stability of yield. It can be seen from 
Table 5.6 that with the development of irrigational facilities there has been 
phenomenal increase in the yield of major crops in Azamgarh district during 
the study period. 
Rice 
During the last twenty years (1984-2004) there was a considerable 
amount of increase (108.90 per cent) in the yield of rice. Almost all the blocks 
have recorded the drastic increase with a wide range of variation in it (Table 
5.6). However the high increase (over 123.91per cent) is observed in the north-
eastern, central and southern blocks. While relatively lower change (below 
Table 5.6 
Percentage change in yield of major crops in 
Azamgarh District (1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-Ki-Sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpiir 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
District 
Rice 
108.00 
64.09 
78.06 
219.97 
128.54 
82.20 
99.98 
152.82 
121.67 
154.98 
127.55 
119.17 
66.43 
117.06 
68.18 
95.22 
100.35 
36.06 
116.98 
161.68 
126.29 
108.90 
Wheat 
174.49 
80.88 
62.37 
29.72 
50.77 
71.14 
69.32 
48.92 
101.72 
96.10 
57.79 
95.15 
100.38 
38.44 
123.72 
62.83 
19.66 
79.32 
50.87 
61.78 
67.29 
67.44 
Food grains 
144.09 
75.24 
78.05 
74.15 
76.07 
66.38 
117.97 
95.64 
147.33 
130.39 
102.61 
161.55 
91.97 
66.13 
113.97 
92.47 
58.36 
61.56 
62.81 
104.66 
96.21 
90.60 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
99.46 per cent) is mainly noted in north-western and eastern blocks except 
Martinganj situated in the south-western part of the district (Fig. 5.4A). 
Significant change in the yield of rice is mainly due to the fact that high 
yielding varieties of rice have come a bit later, being a Kharifot monsoon crop 
it requires plenty of irrigation water and can not resist even a slight drought, 
but with the increased irrigation facilities the situation has completely changed. 
Wheat 
During the period under review the percentage increase (67.44) of 
yield of wheat has been comparatively lower than that of rice. However, its 
spatial pattern differs largely through out the district; as such 19.66 per cent in 
Martinganj block to 174.49 per cent in Atraulia block (Table 5.6 & Fig 5.4B). 
Figure 5.4B also reveals that high change (above 83.78 per cent) is identified in 
eastern, central and north-western parts comprising of six blocks. This may be 
due to the high yielding varieties of wheat and the farmers' willingness for 
giving full inputs because this is a highly remunerative crop and the farmers get 
high returns from it. While the very low changes (below 42.50) are noted in the 
blocks of Maharajganj, Martinganj and Jahanaganj (Fig 5.4B) 
Foodgrains 
During the study period the yield of foodgrains has increased 
phenomenally by 90.60 per cent to fulfill the demand of ever increasing 
population. However, its spatial pattern shows wide range of variation. It varies 
between minimum of 58.36 per cent in Martinganj block to 161.55 per cent in 
Palhani block (Table 5.6), It may also be seen from the Fig 5.4C that the high 
and very high changes are mainly observed in north-western blocks except two 
blocks of Palhani and Azamgarh situated in the eastern part of the district. 
Blocks of medium increase are seen in the south-eastern portion while low and 
very low increase are confined to northern and south western borders of the 
district (Fig 5.4C). 
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Crop Combination 
The study of crop combination regions constitutes an important aspect 
of agricultural geography as it provides a sound basis for agriculture 
regionalization (Hussain, 1979). The crops are generally grown in 
combinations and it is rare that a particular crop occupies a position of total 
isolation from other crops in a given areal unit at a given point of time. In 
recent years the concept of crop combination has engaged the attention of many 
geographers and land use planners. For a comprehensive and better 
understanding of the agricultural mosaic of an agro-climatic region, the study 
of crop combination is of great significance. 
Many scholars have attempted to delineate agricultural regions on the 
basis of crop combination. For the first time Weaver (1954) in an attempt for 
the demarcation of agricultural regions of the Middle West in the United States 
based his analysis on acreage statistics which is one of the most widely 
accepted technique. He has considered the percentage of individual crops in 
each areal unit and has calculated percentages against a theoretical standard. 
Weaver computed the percentage of total harvested cropland occupied by each 
crop that held as much as one per cent of the total cultivated land in each region 
covered in his study. With exception of few regions in which crop combination 
was easy to ascertain, other areas were having a complex picture of the 
percentages occupied by different crops. It was, therefore, necessary to devise a 
rigorous approach that would provide objective constant and precisely 
repeatable procedure and would yield comparable results for different years 
and localities. In his work Weaver calculated deviation of the areal percentages 
of crops (occupying over 1 per cent of the cropped area) for all the possible 
combinations in the component areal units against a theoretical standard. For a 
theoretical expression a standard measurement was employed which reads as 
fallows: 
Monoculture = lOOper cent of the total harvested crop land in 
one crop 
Two crop combination = 50 per cent in each of two crops 
Three crop combination = 33.3 per cent in each of three crops 
Four crop combination = 25 per cent in each of four crops 
= 20 per cent in each of five crops 
^ 10 per cent in each of ten crops 
For determination of the minimum deviation the standard deviation method 
was used: 
Five crop combination 
Ten crop combination 
SD E^^ 
n 
\\'Tiere"d' is the difference between the actual crop percentages in a given 
areal unit and the appropriate percentage in the theoretical cure 'n' is the 
number of crops in a given combination. 
Crop combination regions considering all the blocks of Azamgarh district 
based on Weaver's method were worked out for three distinct points of time 
i.e., 1984, 1994 and 2004. 
A cursory glance at Table5.7 & Fig 5.5 reveals that from 1984 to 2004, 
two crop combinations (wheat and rice) were predominant in the district. It can 
be further seen from the table that during 1984 crop combination ranges, from 
two to four crops in all the blocks. Lowest combination consisting of three 
crops (wheat, rice and sugarcane) is confined to the blocks of Koilsa, 
Azmatgarh, Sathiavon and Pawai. Four crop combinations determined eight 
Table-5.7 
Crop Combination Regions in Azamgarh District by Weaver's Method 
Blocks 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
1984 
Two crop comb. 
Wheat/ rice 
Three crop comb. 
Wheat/rice/sugarcane 
Four crop comb. 
Wheat/rice/sugarcane/gram 
Four crop comb. 
Wheat/rice/sugarcane/barley 
Four crop comb. 
Wheat/rice/sugarcane/barley 
Two crop comb. 
Wheat/ rice 
Three crop comb. 
Wheat/rice/sugarcane 
Four crop comb. 
Wheat/rice/sugarcane/barley 
Four crop comb. 
Wheat/rice/sugarcane/barley 
Two crop comb. 
Wheat/ rice 
Four crop comb. 
Wheat/rice/sugarcane/barley 
Four crop comb. 
Wheat/rice/sugarcane/barley 
Three crop comb. 
Wheat^rice/sugarcane 
Two crop comb. 
Wheat/ rice 
Three crop comb. 
Wheat/rice/sugarcane 
Four crop comb. 
Wheat/rice/sugarcane/barley 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheaf rice 
1994 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Three crop comb. 
Wheat/rice/sugarcane 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Four crop comb. 
Wheat/rice/sugarcane/pigan-pea 
Three crop comb. 
Wheat/ rice/sugarcane 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
2004 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/rice 
Two crop comb. 
Wheat/rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/rice 
Two crop comb. 
Wheat/ rice 
Two crop comb. 
Wheat/ rice 
Source: Statistical Bulletin, Azamgarh District, 1984, 1994 and 2004. 
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blocks. In all the blocks wheat, rice and sugarcane were the common crops, 
while other crops varies between maize, barley, gram and pigeon-pea. On the 
other hand two crops combination was discovered in almost whole southern 
portion except Atraulia and Bilariaganj blocks (Fig 5.5). In 1994, almost whole 
district devoted to two crop combinations (wheat and rice) with the exception 
of the blocks of Tahbarpur, Palhani and Sathiavon (Table.5.7) 
In 2004, the crop combination reduced to two crops of wheat and rice 
(Fig. 5.5) other crops like gram, barley, sugarcane, maize etc. have lost ground 
or probably are so non-remunerative that they are increasingly being cultivated 
in less and less area. In their spaces the inclination has been given to increase 
the production of fine foodgrains (wheat and rice) for fulfilling the growing 
demand of increasing population. 
Crop Ranking 
The study of crop ranking in very usefiil in understanding the 
distributional pattern of crops in an area because it provides a relative 
dominance of different crops in order of importance (Gurjar, 1987).The crops 
have been ranked on the basis of relative areal strength as proportionate to total 
cropped area and presented in Figs, 5.6, 5.7 and 5.8 .These show the variations 
in first, second and third ranking crops fi"om 1984 to 2004. 
During 1984-2004, rice and wheat were the first ranking crops. In 
1984, rice was the most important crop covering the two third area of the 
district, and in only eight blocks wheat was the first ranking crop. Rice bemg a 
khahfor monsoon crop was also grown by rain water and for the wheat crop 
artificial means of water are also required. With better irrigation facilities and 
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choice of the farmer, wheat became first ranking crop in two third blocks in 
1994, as rice in 1984. And in almost entire district wheat becomes the first 
ranking crop except the blocks of Atraulia and Mehnagar relegating wheat to 
second position in 2004 (Fig 5.6A). 
In case of second ranking crop, position of first ranking crop was 
replaced to second ranking crop. As far as third ranking crop is concemed, 
sugarcane holds third rank in the entire district in all three points of time with 
some exception such as in 1984, maize was third ranking crop in the blocks of 
Phoolpur and Martinganj and Phoolpur in 1994 as well, which were also 
replaced by sugarcane in 2004 (Fig 5.8C).With the better irrigation facilities 
sugarcane, and wheat have been enhanced and that of other crops have 
deteriorated. 
Chapter- VI 
IRRIGATION AND AGRICULTURAL DEVELOPMENT 
Agriculture development of any region depends mainly upon the 
availability of water resources for irrigation along with the favorable quality of 
land and soil resources, other technological inputs, machineries, and industrial 
arrangement. In a developing country like India, irrigation plays the role of a 
catalyst and can assemble the necessary inputs and iimovations along with it for 
the use in agriculture (Debashis Das, 1992). 
Agriculture has held a dominant position in the countries economy 
which accounts for 75 per cent of India's population and 80 per cent of its 
poor; and still after five decades of independence, they contribute 28 per cent 
of Gross National Product (GNP) and about 60 per cent of employment. 
Therefore agricultural growth is a pre-requisite for the economic and social 
development of our country because there is a growing concern in different 
quarters on the issue "Will there be enough food for our children, because it 
has been predicted that world is going to face acute food shortage in the next 
century" (Navalawala,1999). But this major occupation is rendered hazardous 
by scanty rainfall in large areas and by erratic monsoon elsewhere. Partial 
failure or even delayed arrival of the monsoon can cause extensive damage to 
crops. Conscious efforts are, therefore, being made continuously to supplement 
rainfall and to mitigate the grave consequences of a dry spell by supplying 
water artificially to parched lands (Mamoria, 1991). 
Agriculture in India through its multifarious relationships has bearing 
on the industrial, urban, technological, and social development. Agriculture 
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itself is a system composed of multiple components and productivity measures 
the efficiency of the entire agricultural system. 
The importance of irrigation in the Indian context is mainly because in 
the broad framework of soil and climate complex, irrigation has a protective 
role against the uncertainty of monsoon, secondly even with given technology, 
mere provision of assured water supply can boost the productivity of existing 
input and thirdly, for the introduction of new technology irrigation acts as 
catal>l;ic agent and one of the crucial factors in the package of improved inputs 
and new technology (Dasgupta, 1980). 
It is clear that, under all circumstances, increasing irrigation facilities 
makes important contributions to the agricultural development and that, within 
considerable limits at least; it is one of the pre-conditions which must be 
established before a take-off into self sustained economic growth becomes 
possible. The principal objective of this chapter is to find out empirically as to 
what extent this theoretically postulated relationship between irrigation and 
agricultural development holds true in the area under study. It would be worth 
while to test this hypothesis and to find out whether or not the high irrigation 
development regions of Azamgarh district are well developed agricultural 
regions. A comparative study of irrigation and agricultural development will 
give significant result. To determine the levels of irrigation and agricultural 
development, composite z-scores of variables of irrigation and agricultural 
development are constructed. These scores are further standardized to zero 
mean and unit variance for interpretation. 
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Table 6.1 
Levels of Irrigation and Agricultural Development in Azamgarh district 
(1984-2004) 
Block 
Atraulia 
Koilsa 
Ahraula 
Maharajganj 
Haraiya 
Bilariaganj 
Azmatgarh 
Tahbarpur 
Mirzapur 
Mohammadpur 
Rani-ki-sarai 
Palhani 
Sathiavon 
Jahanaganj 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Lalganj 
Mehnagar 
Tarwa 
Composite Z score of I.D. 
1984 
0.71 
0.23 
0.79 
-2.12 
-1.59 
-1.25 
-0.16 
-0.68 
-0.77 
-0.41 
0.31 
1.73 
0.46 
-0.06 
0.3 
0.59 
-1.42 
0.29 
0.92 
1.27 
0.86 
2004 
1.43 
0.73 
1.20 
-2.67 
-1.21 
-0.47 
0.68 
-0.88 
-0.06 
-0.37 
1.17 
0.61 
-0.49 
-0.44 
0.09 
-0.44 
0.11 
-1.15 
1.25 
0.78 
0.12 
Change 
0.72 
0.50 
0.41 
-0.55 
0.38 
0.78 
0.84 
-0.20 
0.71 
0.04 
0.86 
-1.12 
-0.95 
-0.38 
-0.21 
-1.03 
1.53 
-1.44 
0.33 
-0.49 
-0.74 
Composite Z score of A.D. 
1984 
0.63 
0.12 
-0.15 
-2.80 
-1.34 
-0.09 
0.98 
-0.53 
-0.69 
0.26 
0.35 
2.34 
0.26 
0.02 
-0.43 
0.35 
-1.00 
0.20 
0.15 
1.02 
0.33 
2004 
1.97 
0.59 
-0.30 
-2.54 
-1.49 
0.44 
1.16 
-0.29 
0.44 
-0.18 
0.51 
1.49 
-0.28 
0.03 
-0.04 
-0.14 
-1.13 
-0.92 
0.05 
0.67 
-0.07 
Change 
1.34 
0.47 
-0.15 
0.26 
-0.15 
0.53 
0.18 
0.24 
1.13 
-0.44 
0.16 
-0.85 
-0.54 
0.01 
0.39 
-0.49 
-0.13 
-1.12 
-0.10 
-0.35 
-0.40 
Note- I.D- Irrigation Development, A.D. Agricultural 
Source: Statistical Bulletin, Azamgarh District, 1984 
Levels of Irrigation Development 
Development 
and 2004. 
Agriculture development is the result of many factors and among them 
irrigation is the most important. It improves agriculture to a significant measure 
and acts as a tool of development in agriculture pursuits (Rego, 1999). 
Irrigation is identified as a decisive factor in Indian agriculture due to 
high variability and inadequacy of rainfall. Irrigation is imperative for 
successful agriculture particularly in arid, semi-arid and sub-humid areas which 
are prone to drought and famine conditions due to partial failure and delayed 
arrival or early withdrawal of the monsoons (Reddy, 1992). 
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Agriculture has been the main user of water resource on earth, and it 
has also been identified as a major source of wastage of the resource. Owing to 
the rapid growth of population and development of other sectors besides 
agriculture in most of the countries, water is becoming a scare resource and 
most costly to develop. Most of the water needed for agriculture is irrigation 
water, and it is a forgone conclusion that irrigation is vital for irrigation 
development (Ahmad, 2007). 
Although irrigation plays a vital role in the development of agriculture 
in Azamgarh district, but still the development and utilization of irrigation 
varies from one block to another. So it was thought worthwhile to delineate 
homogeneous areas having same characteristics of irrigation development in 
Azamgarh district on the basis of composite z-scores of eight variables. 
Variables of Irrigation Development 
Xi. Percentage of gross irrigated area to gross cultivated area 
X2. Percentage of net irrigated area to net cultivated area 
X3. Percentage of double irrigated area to net irrigated area 
X4. Percentage area sown more than once to net sown area 
X5. No. of tube wells and pump sets/10000 ha of cultivated area 
X6.Intensity of irrigation 
X7. Percentage area under canal to net irrigated area 
Xg. Percentage area under tube well to net irrigated area 
The regional variations are summarized by classifying the blocks into high 
(More than ^ + 0.5SD), medium (^+0.5SD to X-0.5SD) and low (Less than 
Ic -0.5SD) levels for the years of 1984 and 2004 (Fig 6.1). 
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Spatial Patterns of Levels of Irrigation Development 
Fig. 6.1 A shows that during 1984, with the exception of Palhani block, 
north-western and south eastern blocks of the district enjoyed with high level of 
irrigation development comprising of seven blocks. It is mainly because these 
areas have well developed tube wells and canals irrigation facilities. The region 
of moderate irrigation development is mainly concentrated in south eastem-part 
of the district excluding two blocks of Pawai and Koilsa located in north-west 
comer of the district. The low level of irrigation development stretching jfrom 
Haraiya and Maharajganj blocks in the north-east to Martinganj block in south-
west comprises of six blocks. It is generally due to low fertility of soils and 
lack of irrigation facilities. These drawbacks are added with the low level of 
technological development in the area. Whereas, in 2004, the blocks of high 
levels of irrigation development are mostly confined to the north-western and 
south-central parts of the district. Major portion (western and eastern) of the 
district is devoted to moderate level of irrigation development while, the blocks 
of Haraiya, Maharajganj and Tahbarpur had continued as low developed 
regions, whereas, the blocks of Thekma which was under medium level during 
1984 has come down to low level during 2004 (Fig. 6. IB). 
The period under investigation (1984-2004) has witnessed significant 
change in the level of irrigation development. However, its spatial pattem at 
block level deviates much. The figure varies fi-om -1.44 in Thekma block to 
0.86 in Rani-ki-Sarai block (Table 6.1). Figure 6.1C depicts that one third of 
the total blocks witnessed high change in the level of irrigation development 
and constitutes three regions in the district. 
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so 
The first region lies in west-central portion of the district comprising 
the blocks of Martinganj, Mirzapur and Rani-ki-Sarai and other two are located 
in north and north-eastern parts of the district. The medium category blocks are 
mostly concentrated in north-western and south-eastern parts except the block 
of Haraiya located in north-eastern comer of the district. Remaining blocks 
recorded low change in the levels of irrigation development, but these blocks 
are too apart from each other to make any identifiable region in the district 
(Fig.6.1C). 
Levels of Agricultural Development 
Agricultural development is a multi-dimensional concept which 
mainly includes development in areal strength of cropped land, improvement in 
farming practices/systems, improved farm implements , irrigation system and 
irrigated area, high yielding improved varieties of seeds, chemical fertilizers, 
insecticides and pesticides, intensity of cropping and specialization and 
commercialization of agriculture (Mohammad, 1981). 
Agricultural development in a true sense denotes the quality of the 
agricultural system of a region in terms of productivity, diversification and 
commercialization and consistent with a desired state of agrarian relations and 
ecological balance. The level and rate of agricultural development may also be 
distinguished: the former represents a picture prevailing at a particular point in 
time, while, the latter stands for the progress achieved over a given period. If 
the process of agricultural development is regulated in a systematic line, it 
becomes agricultural planning. The development of agriculture is to be judged 
from the degree of equity in farm incomes and agrarian relations (Naregal, 
1991). 
Agriculture is one of the leading sectors of Indian economy. It plays a 
significant role in determining varying nature of agro-economic activities. Its 
influence on overall development may greatly be felt from the fact that about 
two-third of the country's population gets livelihood directly or indirectly from 
agriculture. The levels of agricultural development play a vital role for socio-
economic development of any area in general and rural area in particular. 
In order to find out the level of agricultural development in the study 
area, selected indices were measured for each block. The following variables 
are considered for determining the level of agricultural development on the 
basis of composite standardized z- scores. 
Variables of Agricultural Development 
Yi. percentage of net sown area to the total reported area 
Y2. Percentage area sown more than once to net sown area 
Y3. Percentage of gross irrigated area to gross cultivated area 
Y4. Consumption of fertilizers (kg/ha) 
Y5. Tractors /10000 ha of cultivated area 
Yg. Percentage of agricultural workers to the total workers 
Y7.N0.0f co-operative societies and rural bank/one lack population 
Yg. Length of metalled road in km 1000 sqkm of area 
Yg.Cropping intensity 
Y10. Yield of foodgrains (in quintal/ha of cultivated area) 
Yii-Percentage of electrified villages to total villages 
Y12. Literacy rate 
The regional variations are summarized by classifying the blocks into 
high (More than Jc^ 0.5SD), medium (^+0.5SD to X-0.5SD) and low (Less 
than - Z 0.5SD) grades for the years of 1984 and 2004 (fig 6.2) 
Spatial Pattern of Levels of Agricultural Development 
The spatial patterns of levels of agricultural development show that in 
1984, four blocks namely, Atraulia, Palhani, Azamtgarh and Mehnagar come 
under high level of agricultural development due to the high value of some of 
its variables. These blocks are too apart to each other to make any identifiable 
region (Fig. 6.2A). More than half of the blocks of the district fall under the 
medium level of agricultural development, which forms mainly two regions 
with the exception of Atraulia and Mehnagar blocks. One region lies in south-
eastern part of the district comprising of eight blocks and the second region 
occurs in north-western comer of the district consisting of four blocks of 
Koilsa, Ahraula, Pawai and Phoolpur. Whereas, the blocks of low levels of 
agricultural development stretching from Haraiya and Maharajganj blocks of 
north-east to Martinganj block in south-west comprise five blocks (Fig. 6.2A). 
It is mainly due to low fertility of soils, poor irrigation facilities and 
inaccessibility 
In 2004, the blocks of Koilsa and Rani-ki-Sarai are added with high 
level of agricultural development. Almost all the blocks except Koilsa, Rani-
ki-Sarai and Thekma which were under medium level of agricultural 
development during 1984 have continued in the same level, whereas, Atraulia 
and Rani-ki-Sarai which were under medium category had changed to high 
category in 2004. While Tahbarpur and Mirzapur blocks have improved their 
to 
situation from low to medium level. The Thekma block which was under 
medium level in 1984 further came down to low level in 2004 (Fig. 6.2B). 
The period under study (1984-2004) has witnessed significant change 
in the levels of agricultural development; however, its spatial pattern at block 
level varies much. It varies from -1.12 in Thekma block to 1.34 in Atraulia 
block (Table 6.1) The entire range of variation may be grouped into three 
grades of high, medium and low ( Fig. 6.2C). 
The combined impact of twelve variables revealed that more than two 
third blocks of the district have medium change. These blocks cover almost 
whole northern, southern and western portion of the district. High change is 
found in the blocks of Atraulia, Bilariaganj and Mirzapur, while low change in 
the levels of agricultural development is noted in three blocks of Sathiavon, 
Palhani and Thekma (Fig. 6.2B). 
It is evident that irrigation, the basic input in agriculture has played a vital 
role in forming different regions of levels of development, as other variables 
too have contributed their due share only after assured water supply becomes 
available. As a result distinct disparities in levels of development have emerged 
in the study area. In general, the developments are corrmiensurate to the degree 
of development of irrigation. 
Relationship between Irrigation and Agricultural Development 
Previously, an attempt has been made to discuss the levels of irrigation 
and agricultural developments in detail. Now it would be worthwhile to analyze 
the irrigational development in relation to agricultural development in 
Azamgarh district. Here an attempt has been taken to analyze the relationship 
between irrigation and agricultural development for the period of 1984 and 
2004. Their relationship has been established with diagrammatic presentation 
through the comparison of maps of levels of irrigation development and levels 
of agricultural development. The abscissa represents irrigation development 
and ordinate refers the agricultural development. The blocks with reference to 
composite standardized z-scores may be arranged into three categories of high 
(above 0.50 score), medium (-0.50 to 0.50 score) and low (below -0.50 score) 
for irrigation development and agricultural development as well as for the 
period of 1984 and 2004. 
Irrigation Development vis-a-vis Agricultural Development (1984) 
The relationship between irrigation and agricultural development in 
1984 is diagrammatically shown figure 6.3. The figure reveals that three 
blocks, i.e. Atraulia, Palhani and Mehnagar form the integrated region of high 
level of both irrigation development as well as agricultural development. But 
the integrated region of development is not a compact rather scattered in three 
deferent parts of the district. On the contrary, the integrated region of low level 
of both irrigation and agricultural development is appeared in continuous forms 
stretching diagonally from north- east to south -west. This integrated region of 
low level of development comprises of five blocks of Azamgarh district, i.e. 
Haraiya, Maharajganj, Tahbarpur, Mirzapur and Martinganj. It is also seen 
from the figure that not a single block of the district comes under the 
differentiated region of high level of irrigation and low level agricultural 
development or low level of irrigation and high level agricultural development 
(Fig.6.3). Seven blocks of the district, i.e. Koilsa, Pawai, Sathiavon, 
Jahanaganj, Rani-ki-Sarai, Mohammadpur and Thekma come under the 
integrated region of medium level of both irrigation and agricultural 
development (Fig.6.3). Four blocks come under the differentiated region of 
high level of irrigation development with medium level of agricultural 
development which makes two regions, one lies in south-eastern and other 
AZAMGARH DISTRICT 
IRRIGATION DEVELOPMENT 
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Fig. 6.3 
located in north-western part of the district. While remaining two blocks, 
namely, Azamatgarh and Bilariaganj fall under differentiated region of high 
level of agricultural development with medium level irrigation development 
and medium level of agricultural development along with low level of 
irrigation development respectively (Fig.6.3), 
Irrigation Development vis-^-vis Agricultural Development (2004) 
The interrelationship between irrigation development and agricultural 
development during 2004 is depicted in Fig.6.4. The figure reveals that six 
blocks come under the integrated region of high level of both irrigation 
development as well as agricultural development. It forms two regions, one 
region lies in south-eastern part of the district comprising of four blocks of 
Azamatgarh, Palhani, Rani-ki-Sarai and Mehnagar other one consists of two 
blocks of Atraulia and Koilsa situated in north-western comer of the district. 
On the other hand the integrated region of low level of both irrigation and 
agricultural development, consist of three blocks. Out of them two blocks, .i.e., 
Maharajganj and Haraiya are observed in the north-eastern part of the district. 
Whereas, remaining block, namely, Thekma of same group is found in the 
southern part of the district. A dominant region of integrated region of medium 
level of both irrigation and agricultural development, makes two region 
consisting of four blocks each situated in western and south-eastern portion of 
the district respectively (Fig. 6.4). It is also clear from the figure that not a 
single block of the district come under the differentiated region of high level of 
agricultural development and low level of irrigation development. Two blocks 
i.e. Ahraula and Lalganj of high level of irrigation development with medium 
level of agricultural development are scatteredly distributed and fail to make 
any identifiable region in the district. It is mainly because of some other 
factors such as infertility of soils and fertilizers are responsible of low level of 
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Fig. 6.4 
agricultural development. While the blocks namely, Martinganj and Tahbarpur 
of differentiated region of medium level of irrigation development with low 
level of agricultural development and low level of irrigation development with 
medium level of agricultural development are identified in south-western and 
central portion of the study area respectively (Fig. 6.4). 
Correlation between Irrigation and Agricultural Development (1984) 
Based on technique of Karl Pearson's coefficient of correlation, an 
attempt has been made to analyze the nature and extent of correlation between 
the independent variables (variables of irrigation development) and dependent 
variables (variables of agricultural development). Table 6.2 reveals that 
independent variable Xi (percentage of gross irrigated to cross cultivated area) 
is positively correlated with all the variables of agricultural development except 
Y7 (No. of co-operative societies and rural bank/one lack population).Xi 
positively associated with Y3 having 'r' value of 0.991 significant with 1 per 
cent level of significance. There is a positive correlation between of Xi and Yg 
(r = 0.433) and are significant at five per cent level. The variable X2 
(percentage of net irrigated area to net cultivated area) is negatively correlated 
to variables Y5, Yg, Y7 and Yio though not up to the level of acceptance. The 
independent variable X2 is high positively correlated to Y3 with 'r' value of 
0.811, which is significant at 1 per cent level. Again X2 is positively correlated 
with significance at 5 per cent level with the dependent variables of Y2 (r = 
0.460), Yg (r =0.402), and Y9 (r = 0.528). Table 6.2 shows that variable X3 has 
very insignificant negative correlation with Yl (r = -0.001), Y7 (r = -.186), Yg 
(r = -0.050) and Yn ( r = -0.015). Among the positive correlations of X3 with 
rest of variables of agricultural development, only Yio (r = 0.638) is significant 
at 1 per cent level. Variable X4 has strong negative correlation with Y5 and Yg 
with 'r' value of -0.477 and -0.527 respectively. But it is (X4) positively 
correlated to Y12 (r = 0.414) significant at 1 per cent level. However, X4 has 
high degree of positive correlation with Y2 (r =0.999) and Y9 (r = 0.618) which 
are significant at 1 per cent level of confidence. Variable X5 is insignificantly 
negatively correlated to Yi (r = -0.137), Y7 (r = -0.149) and Y,i (r = -0.201). 
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However, X5 is positively correlated to rest of the variables, but their 
relationship is found significant at 5 per cent level with Y3 (r = 0.503), Yg (r = 
0.540) and significant at 1 per cent level with Y4 (r= 0.631) and Y5 (r = 0.679). 
Table 6.2 further reveals that the variable irrigation intensity (X )^ has high 
degree of positive impact on yield of foodgrains and cropping intensity with 'r' 
value of 0.996 and 0.601 respectively which is significant at 1 per cent level. 
This shows that cropping patterns are largely determined by the extension of 
irrigation facilities. Xg has positive bearing on all the variables of agricultural 
development except variable Yj, Yg and Y12 which are negatively correlated 
(Table 6.2). 
Correlation between Irrigation and Agricultural Development (2004) 
Based on the technique to Karl Pearson's coefficient of correlation, 
the present analysis is an attempt to identify the relationship between the 
variables of irrigation and agricultural development during 2004. Table 6.3 
reveals that the variable Xj (percentage of Gross irrigated area to gross 
cultivated area) is positively associated with most of the variables of 
agricultural development except Yg (percentage of agricultural workers to the 
total workers) and Y7 (No. of co-operative societies and rural bank/one lack 
population) with 'r' value of -0.282 and -0.249 respectively. Among them, Xi 
is highly positively correlated with Y3 (r = 0.978) at 1 per cent level of 
significance, While with Yg (r = 0.482) and Y12 (r = 0.511) which are 
significant at 5 per cent level. The independent variable X2 (Percentage of net 
irrigated area to net cultivated area) is negatively correlated with Ye (r = -
0.373) and Yio (r = -0.135) which are not 
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significant upto the acceptance level, but in case of Y7 (r = -0.436) it is 
significant at 5 per cent level. However, X2 is positively associated with rest of 
the variables of agricultural development. Variable X2 positively correlated 
with variable Y5 (tractors per/10000 ha of cultivated area) at 5 per cent level of 
significance with 'r' value of 0.433, while with Y9 (r = 0.551), Yn ( r = 0.562 ) 
and Y12 (r = 0.624) is significant at I per cent level. It shows the great influence 
of irrigated area with that of cropping intensity, electrified villages, use of 
tractors and literacy rate. The variable X3 (percentage of double irrigated area 
to net irrigated area) is highly negatively correlated to Y^ (percentage of 
agricultural workers to the total workers) with 'r' value -0.599. But it is 
strongly correlated to cropping intensity (Y9) with 'r' value 0.610 which is 
significant at 1 per cent level of confidence. X3 is also significantly associated 
withY, (r = 0.443), Y5 (r = 0.482), Yg (r = 0.434), and Y12 ( r = 0.446) which 
are significant at 5 per cent level. The independent variable X4 (percentage area 
sown more than once to net sown area) reveals high positive correlation with 
Y, (r = 0.558), and Y2 (r = 0.985) while negatively correlated with Y4 (r = -
0.670) at 1 per cent level of significance and with Y^ (r = -0.515) at 5 per cent 
level of significance. Variable X5 (no. of tube wells and pump sets/10000 ha of 
cultivated area) is either insignificantly or negatively correlated with all the 
variables of agricultural development (Table 6.4). The variable intensity of 
irrigation (Xg) is negatively associated with Yi (r = -0.349), Y2 (r = -0.357), Y7 
(r = -0.158) and Yn (r ^ -0.043) which are not significant up to accepted level. 
However, X(, is positively related to the rest of variables of agricultural 
development of which highly correlated to Y4 (r = 0.484) at 5 per cent level of 
significance, Y9 (r = 0.612) and Yio (r = 0.985) at 1 per cent level of 
significance. It is surprising that, independent variable X7 (percentage area 
under canal to net irrigated area) is negatively correlated to majority of the 
variables of agricultural development with very poor degree of correlation. The 
variable X7 is neither positively nor negatively correlated to any variables of 
agricultural development with higher degree of correlation. It shows that canal 
irrigation does not have significant role in the development of agriculture in 
Azamgarh district. Whereas variable Xg (Percentage area under tube well to net 
irrigated area) though insignificant but positively correlated with majority of 
the variables of agricultural development (Table 6.3) 
After foregoing analysis it is observed that irrigation has a significant role 
in the development of agriculture in the study area. Among the variables of 
irrigation development, variables of irrigated area (net, double and total) and 
cropping intensity play greater influence on agricultural development. 
However, means of irrigation in the form of tube well and pump set are cause 
of enhancement of consumption of fertilizers in crop fields. It is analytically 
revealed that intensity of irrigation is the main factor which determines the 
cropping pattern in the district of Azamgarh. 
CHPTER-VII 
IMPACT OF IRRIGATION - A MICRO LEVEL ANALYSIS 
In the preceding chapters, an attempt has been made to analyze the 
influence of natural and human conditions on the development and distribution 
of irrigational facilities at block level. Later, the impact of irrigation in 
association with mechanical and bio-chemical inputs, on land use and cropping 
pattern has also been highlighted. In this chapter an attempt has been made to 
highlight the agricultural development, in context of irrigation and other inputs 
at micro-level. 
For this purpose six villages have been selected. In the selection of 
villages, the area under study has been divided into three regions of high, 
medium, and low developed regions on the basis of combined study of levels of 
irrigation and agriculture development. From each region two villages have 
been selected for intensive study. In the selection of villages, area, population, 
and distance from urban centers were taken into consideration. The location of 
selected villages is shown in fig. 7.1. 
Among the three regions, high developed region includes the villages 
of Govindpur and Sonwara, located in the north western and central part of the 
district respectively. Anjanshahid and Kosara villages belong to the medium 
developed region. The village of Anjanshahid is located in the western part and 
Kosara village in the south eastern part of the district. The villages of 
Chandpatti and Mainpur fall under the low developed region. 
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The sampled villages were visited by the researcher, and villagers 
were interrogated for formal information regarding agricultural land use. 
irrigation pattern, type and condition of agricultural implements, methods of 
agricultural operations, the total population of each village together with their 
occupation and their general standard of living, infrastructure and amenities. 
General Description of the Sampled Villages 
1. Govindpur: It is located in Atraulia block, 3km north-west from the block 
headquarters. The village has an area of about 77.33 hectares consisting of 157 
households in which 132 households are engaged in cultivation. The total 
population of the village is 1097, in which 535are male and 662 female. The 
sex ratio in the village is 1237 and literacy rate is 41.32per cent. There are 81 
agricultural laborers and 306 cultivators (Table-7.1). The village has its own 
post office and a primary school. It is an electrified village and about 60 per 
cent households have power connection. 
2. Chandpatti: It is situated on the right bank of river Chotti-Sarju in Haraiya 
block. It has an area of about 200.40 hectares, comprising of 957 households 
having a total population of 7,031, in which 3,552 are males and 3,479 are 
females. The literacy rate and sex ratio for the village is 39.43 per cent and 957 
respectively. Out of 979 households, 765 household are cultivators. The village 
has 691 agricultural laborers and 2147 cultivators (Table 7.1). The village is 
situated to the north of Azamgarh city at a distance of 26 kilometers. The 
village is facilitated by a post office, a primary and middle school, a gramin 
bank, and a government hospital. About 55 per cent villagers are enjoying 
electric power connection, but people rarely use electricity, particularly in 
agricultural purposes. 
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Table7.1 
Demographic Structure of the Sampled Villages (2007) 
Name of the 
Sampled 
villages 
Govindpur 
Chandpatti 
Sonwara 
Kosara 
Mainpur 
Anjanshahid 
Total 
Total 
no. of 
house 
-hold 
157 
957 
480 
209 
144 
60 
2007 
Total 
popula-
tion 
1097 
7031 
4196 
1450 
959 
480 
15213 
Male 
535 
3552 
2133 
708 
408 
239 
7575 
Female 
662 
3479 
2063 
742 
551 
241 
7738 
Literacy 
rate 
41.32 
39.43 
46.32 
43.31 
42.45 
39.35 
42.03 
Sex 
ratio 
1237 
979 
967 
1048 
1350 
1008 
1098 
Agricul-
tural 
laborers 
81 
691 
243 
108 
72 
27 
1222 
Culti-
vators 
306 
2147 
968 
428 
225 
124 
4198 
Source- Based on field survey 
3. Sonwara: The village Sonwara is located in Rani-ki-Sarai block, 5 km. 
south of Azamgarh-Varansi highway linked with a metalled road .It is the 
biggest village among all sampled villages with an area of about 210.00 
hectares, consisting of 480 households, supporting the population of 4,196, 
(2,133 male and 2,063 female) with sex ratio of 967 and literacy rate is 46.32 
per cent. The village has 404 households of cultivators with 243 agriculture 
laborers and 968 cultivators. It has its own post office and two primary schools. 
It is an electrified village and about 75 per cent villagers have power 
connection. 
4. Kosara: It is situated on the left bank of river Gangi in Tarwa block about 
24 km. south-east of Azamgarh city. It is one and half kms away from the main 
road. This village is connected to the main road through a kachha (fair weather) 
road, the condition of which is very poor. It has an area of about 185.02 
hectares comprising of 209 household out of which 188 are engaged in 
cultivation. The total population of the village is 1,450 (708 male and 742 
female) with literacy rate of 43.31 per cent and a sex ratio of 1048. Out of total 
workers, 108 are agricultural laborers and 428 cultivators (Table 7.1). The post 
office of this village is situated in neighbouring village namely, Ballia. It has 
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one primary school and a nursery school. The power connections are available 
only to half of the households. 
5. Mainpur: This village falls in Thekma block, right side of Azamgarh -
Jaunpur road. The village is located to west of Lalganj town at a distance of 18 
km. The village comprises of an area of about 178.95 hectares and supports a 
population of 959 persons in which 458 are males and 501 females. The 
literacy rate and sex ratio in the village are 42.45 per cent and 1093 
respectively. The village has 72 agricultural laborers and 225 cultivators (Table 
7.1). It has only primary school, a post office and about 75 per cent households 
having power coimection. 
6. Anjanshahid: It lies in Phoolpur block on the western border of the district. 
It is the smallest village selected for field survey having an area of only 45.75 
hectares. Phoolpur is the nearest town which is about 9 km. to the east of the 
village. The village consists of 60 households in which 57 are cuhivators. It has 
a population of 480 with 239 males and 241 females (Table7.1). Table also 
reveals that the sex ratio of the village is 1008 and the literacy rate is 39.35 per 
cent. Anjanshahid is an interior village connected by uimietalled road. The 
unmetalled road is intersected at several points by rain streams and rivulets due 
to which it is impossible to use it during rainy season. Thus fi-om 
communication point of view it is very ill situated. It is served by a post office 
situated in neighbouring village at a distance of 2.5 km. It has no school and 
power connection is available only to 25 per cent of the total households. 
Size and number of Operational Holdings 
The concept of operational holding envisages the land which wholly or 
partially is used for agricultural production and is operated by one person alone 
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or with assistance of others, irrespective of size or location. The definition of 
operational holding by Food and Agricultural Organization of the United 
Nation includes all land operated irrespective of its location. This meant that 
the entire holding might be in same village or might spread over more than one 
village (Agricultural census, 1970-71). 
According to the norms of Small Farmers Development Agency 
(SFDA), the farmers have been classified as marginal, small and big farmers. 
For the marginal farmer the size of holdings is less than one hectare. The small 
farmers have the holdings of 1 to 2 hectares and the big farmers more than 2 
hectares. 
The cultivating households in the six sampled villages under study 
own a sum total of 756.72 hectares of cultivable land. The village wise breakup 
of the total cultivable land is shown in Table 7.2., i.e., Govindpur 64.95 
hectares, Chandpatti 170.86 hectares, Sonwara 167.00 hectares, Kosara 164.08 
hectares, Mainpur 148.96 hectares and 41.36 hectares in Anjanshahid. 
Table 7.2 is showing the number of holding and the total area under 
each category in the sampled villages individually and as a whole. Table shows 
that there are 1,680 holdings in the sampled villages. Out of which 67.72 per 
cent comes under marginal category followed by 22.76 per cent and 9.52 per 
cent under the small and large category respectively. Thus, it is seen that the 
bulk of farmers belong to the marginal category, whereas farmers belonging to 
the small and large category are lesser in number. A similar trend is also found 
as far as the area is concerned. Out of total area covered (756.72 hectares) in 
the sampled villages, the largest area is covered by the marginal holdings with 
56.24 per cent followed by the small holdings with 29.42 per cent and large 
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holdings with 14.35 per cent. But inter-village variations can be noted. As such 
the percentage of marginal holdings to the total number of holdings varies 
between 49.25 per cent in Mainpur and 92.68 per cent in Chandpatti village. 
The percentage of area possessed by marginal holdings to the total holdings 
ranges from 45.15 per cent in Anjanshahid to 73.24 per cent in Chandpatti 
(Table7.2). 
Table 7.2 
Area and number of Holdings under Different Categories in Sampled 
Villages (2007) 
Name of the 
Sampled 
Village 
Govindpur 
Chandpatti 
Sonwara 
Kosara 
Mainpur 
Anjanshahid 
Total 
Marginal 
(<1 hectare) 
Number 
of 
holdings 
98 
(74.24) 
709 
(92.68) 
318 
(78.71) 
104 
(55.32) 
66 
(49.25) 
32 
(56.14) 
1327 
(67.72) 
Total 
area 
38.46 
(59.21) 
127.61 
(73.24) 
102.29 
(61.25) 
86.39 
(51.31) 
70.38 
(47.25) 
18.62 
(45.15) 
443.73 
(56.24) 
Small 
(1 to 2 hectares) 
Number 
of 
holdings 
23 
(17.42) 
42 
(5.49) 
63 
(15.59) 
59 
(31.38) 
47 
(35.07) 
18 
(31.58) 
252 
(22.76) 
Total 
area 
17.14 
(26.39) 
32.44 
(18.62) 
41.27 
(24.71) 
59.57 
(35.38) 
50.90 
(34.17) 
15.36 
(37.25) 
216.67 
(29.42) 
Large 
( > 2 hectares) 
Number 
of 
holdings 
11 
(8.33) 
14 
(1.83) 
23 
(5.69) 
25 
(13.30) 
21 
(15.67) 
7 
(12.28) 
101 
(9.52) 
Total 
area 
9.35 
(14.40) 
14.18 
(8.14) 
23.45 
(14.04) 
22.41 
(13.31) 
27.68 
(18.58) 
7.26 
(17.60) 
104.32 
(14.35) 
Total for 
Sampled Village 
Number 
of 
holdings 
132 
(100) 
765 
(100) 
404 
(100) 
188 
(100) 
134 
(100) 
57 
(100) 
1680 
(100) 
Total 
area 
64.95 
(100) 
170.86 
(100) 
167.00 
(100) 
164.08 
(100) 
148.96 
(100) 
41.36 
(100) 
756.72 
(100) 
Note: Figures in bracket are percentage share of the total. 
Source- Based on field survey 
A similar pattern is also seen in case of small and big holdings. The 
percentage of number of holdings to the total holdings in case of small fanners 
varies between 15.59 per cent in Sonwara village and 35.07 per cent in 
Mainpur village and for large holdings between 1.83 per cent in Chandpatti 
village and 15.67 per cent in Mainpur village. The land area expressed as 
percentage of total area held by the small holdings ranges between 18.62 per 
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cent in Chandpatti and 37.25 per cent in Anjanshahid village. In case of large 
holdings it varies from 8.14 per cent in Chandpatti to 18.58 per cent in Mainpur 
village (Table 7.2). 
Moreover, the sampled villages under study as a whole, reflect an 
alarming unevenness in the distribution of land among the farmers, Table 7.2 
shows that only about 56.24 per cent of area is under 67.72 per cent total 
holdings meaning thereby that small and large farmers together share 43.76 per 
cent of area and 32.28 of the number of holdings. 
Irrigation Pattern 
The environmental conditions of these villages have influenced not 
only irrigation facilities available but also methods of water application 
employed in respective villages. Meager annual rainfall underlines the great 
need of irrigation in all these villages. In the sampled villages an average 90.51 
per cent of net cropped area was irrigated in 2007. This high percentage of 
irrigated area was due to extensive use of tube well irrigation facilities. 
Besides, some villages are also facilitated by canal irrigation. Of the 6 sample 
villages, Sonwara and Mainpur are located in the canal irrigation tract. 
Chandpatti and Kosara have no canal irrigation facilities and Govindpur and 
Anjanshahid have benefited marginally from canal irrigation facilities. But all 
the non canal irrigated villages are dominated by tube wells and some forms of 
other sources such as tank and well irrigation (Table 7.4). The intensity of 
irrigation was about 142.03 per cent in the sampled villages having some 
variation such as the highest irrigation intensity (152.47) per cent is noted in 
Sonwara village, while the lowest irrigation intensity (131.24 per cent) is 
recorded in Chandpatti village (Table 7.3). 
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Table 7.3 
Irrigation in Sampled Villages (2007) 
(Area in hectares) 
Name of the 
Sampled 
Villages 
Govindpur 
Chandpatti 
Sonwara 
Kosara 
Mainpur 
Anjanshahid 
Total 
Net irrigated 
Area (ha) 
53.51 
132.15 
128.16 
131.39 
117.26 
31.71 
594.18 
Gross irrigated 
area (ha) 
77.49 
173.43 
195.41 
189.39 
158.59 
49.65 
843.96 
Irrigation intensity 
(%) 
144.81 
131.24 
152.47 
144.14 
135.25 
156.58 
142.03 
Source- Based on field survey 
Table 7.4 shows that at present about 79.28 per cent (495.68 ha) of the 
net irrigated area are under tube well irrigation, whereas, 19.66 per cent (92.06 
ha) is irrigated by canals and only 1.06 per cent (6.44 hectares) is being 
irrigated by other sources. But there are some inter-village variations. In the 
village Chandpatti about 99.13 per cent of irrigated area is irrigated by tube 
wells followed by Kosara (98.23 per cent), Govindpur (85.23 per cent), 
Mainpur (73.61 per cent), Sonwara (68.23 per cent) and Anjanshahid (51.25 
per cent). 
Table 7.4 
Sources of Irrigation in Sampled Villages (2007) 
Name of the 
villages 
Govindpur 
Chandpatti 
Sonwara 
Kosara 
Mainpur 
Anjanshahid 
Total 
Note- Figures in 
Tube wells 
45.61 
(85.23) 
131.00 
(99.13) 
87.44 
(68.23) 
129.06 
(98.23) 
86.32 
(73.61) 
16.25 
(51.25) 
495.28 
(79.28) 
Dracket indicates p 
Canals 
7.56 
(14.13) 
39.86 
(31.10) 
29.58 
(25.23) 
15.06 
(47.49) 
92.06 
(19.66) 
ercentage of N.I.A 
(In 
Other sources 
0.34 
(0.64) 
1.15 
(0.87) 
0.86 
(0.67) 
2.33 
(1.77) 
1.36 
(1.16) 
0.40 
(1.26) 
6.44 
(1.06) 
. Source- Based oi 
lectares) 
Total irrigated 
area 
53.51 
(100) 
132.15 
(100) 
128.16 
(100) 
131.39 
(100) 
117.26 
(100) 
31.71 
(100) 
594.18 
(100) 1 
n field survey 
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Irrigated Area by DilTerent Sources of 
Irrigation in Sampled Villages, 2007 
® Tube wells 
O Canals 
• Other 
sources 
Name of the villges 
Fig. 7.2 
Canal irrigation facilitates about 47.49 per cent of net irrigated area in the 
village of Anjanshahid, 31.10 in Sonwara, 25.23 per cent in Mainpur and 14.13 
per cent in Govindpur. No canal irrigation is undertaken in Chandpatti and 
Kosara village. The share of other sources of irrigation is insignificant (Table 
7.4 & Fig. 7.2). 
The role of tube well irrigation also becomes more important over the 
canal irrigation because, it remains directly under the control of farmers and 
provides water 'whenever' and in 'whatever' amount is needed. While in case 
of canals this is not possible because the flow of water varies season-wise and 
fields get water turn-wise. The supply of water is in the hands of inefficient and 
often corrupt bureaucrats, so the farmers do not get adequate and timely supply 
of water. In case of wells and tanks, sufficient volume of water required is not 
provided and the loss from absorption and evaporation further restricts long 
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feeding channels. Only nearby fields can be irrigated by this source of 
irrigation. 
Inputs 
The inputs in agriculture cover two aspects of farm technology viz. 
mechanical and biological. The former includes the use of oil engine pump 
sets, electrified tube wells, tractors and iron based farm implements, whereas 
the latter comprises the application of manures and chemical fertilizers. The 
field observation shows that the adoption of improved farm technology is 
increasingly found in irrigated areas. 
The use of traditional implements is wide spread in all the villages. 
However, adoption of energized implements is increasing with the 
development in increasing irrigation facilities. The number of wooden and iron 
ploughs/ 1000 ha of irrigated area is accounted for 515.15 in Chandpatti 
village, whereas, it is 205.13 in Mainpur village. Oil engine pump sets is 
common in all the villages, but its use is high with 258.06 oil engine pump sets/ 
1000 hectare of irrigated area in Anjanshahid village (Table 7,5). 
Table 7.5 
Agricultural Inputs used in Sampled Villages 
Name of the 
Sampled 
Villages 
Govindpur 
Chandpatti 
Sonwara 
Kosara 
Mainpur 
Anjanshahid 
Total 
Iron& 
wooden 
plough 
283.02 
515.15 
240.31 
267.18 
205.13 
258.06 
294.81 
Tractors 
37.74 
37.88 
31.01 
15.27 
25.64 
32.26 
29.97 
Oil 
Engine 
Pump 
sets 
207.55 
242.42 
224.81 
145.04 
196.58 
258.06 
212.41 
(Fer 
Electrified 
tube wells 
283.02 
340.91 
162.79 
198.47 
136.75 
290.32 
235.38 
1000 ha ot im 
Threshing 
machines 
283.02 
265.15 
201.55 
206.11 
179.49 
354.84 
248.36 
gated area) 
Consumption 
of fertilizers 
(kg/ha) 
112.23 
91.45 
109.23 
81.12 
78.21 
102.21 
95.74 
Source: Based on field survey 
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The most important equipment to lift the water is electrically operated 
pumps. As a result of rural electrification the oil engine pump sets are mostly 
replaced by electrified tube wells. The villages under study have 235.38 
electrified tube wells/ 1000 ha of irrigated area. The village of Chandpatti with 
340.91 electrified tube wells has topped the list, while the lowest number of 
electrified tube wells is noted in Mainpur village with just 136.75 electrified 
tube wells. 
Tractors with its various implements, particularly those that cultivate 
the soil and possibly also those used to operate the pumps of irrigation systems, 
must be regarded the most important item in the early stages of any agricultural 
mechanization process. 
The sampled villages have an average 29.97 tractors/ 1000 hectare of 
irrigated area. The highest proportion of tractors is found in Chandpatti village 
i.e. 37.88 tractors followed by Govindpur and Anjanshahid with 37.74 and 
32.26 tractors respectively. Similarly in the case of improved threshing 
machine, the villages of Anjanshahid, Govindpur and Chandpatti posses 
relatively more number of improved threshing machines (Table 7.5). 
It has been the age old practice in this country to use manures, mainly 
in the form of cow-dung with domestic rubbish in the field for raising various 
crops. These manures were regularly put in the fields while tilling the land 
before sowing the seeds. Of late chemical fertilizers, of one kind or another, 
either alone, or in combination with manure, have come into use. 
In the sampled villages it was noticed that apart from the use of 
traditional manures, the chemical fertilizers were also being used in varying 
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degrees. The chemical fertilizers, it was noticed in course of interview with the 
farmers, have in fact become a craze with them and it was in high demand. 
It was noticed that the use of domestic manures was becoming less 
popular. Ammonium sulphate, super-phosphate and urea are the common types 
of chemical fertilizers used in the villages surveyed. The use of these chemicals 
would not be the same for all the villages. The proportion of composition of 
these chemicals would vary according to the soil composition, irrigation 
facilities, and also according to the requirements of crops to be raised on the 
soil. The proportion of use of fertilizers is high in the village of Govindpur 
(112.23 k.g/ha) followed by Sonwara (109.23 k.g /ha) and Anjanshahid (102.21 
k.g./ha). The use of fertilizers is comparatively less in Chandpatti, Kosara and 
Mainpur villages (Table 7.5). However, excess use of water and fertilizers and 
absence of proper drainage are making the soils saline and prone to water 
logging. 
Land-Use 
Land-use of an area, to a great extent, speaks about the economic 
status of a region. The various uses the land put to, in the sampled villages can 
be seen from the Table 7.6, Table clearly indicates that cultivation and its allied 
uses are the most important activities that the land is put to. The net sovm area 
occupies almost two-third (73.04 per cent) of the total reported area. The gross 
cropped area of the six sampled villages taken together is 987.18 ha; intensity 
of cropping being 150.59 per cent and the total cultivated area which include 
the fallow land is 756.72 hectares. Land utilization of the sampled villages 
indicates that the forest covers 0.47 per cent, land not available for cultivation 
11.13 per cent, fallow land (current and old) 11.27 per cent and net sown area 
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73.04 per cent. Only 4.09 per cent of the total area constitutes other 
uncultivated land including waste and pasture land (Table 7.6). 
But inter village variations can be observed. As such, net sown area 
ranges from 69.72 per cent in Mainpur to 79.30 per cent in Anjanshahid, while 
in case of fallow land it varies between 8.25 per cent in Anjanshahid and 13.52 
per cent in Mainpur, Land not available for cultivation including settlement and 
barren land varies from 9.25 per cent in Anjanshahid to 13.12 per cent in 
Govindpur. Taking area into account, Anjanshahid is the smallest village 
having an area of 45.75 ha and Sonwara is the biggest with an area of 210.00 
ha (Table 7.6). 
Irrigation and Cropping Intensity in Sampled 
Villages, 2007 
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Cropping Pattern 
There are two main crops grown in the sampled villages, namely wheat 
and rice. Table 7.7 reveals that more than 78 per cent of the gross cropped area 
is under these two crops in all villages. Some hectarage is devoted to cash crop 
like sugarcane and potato. Here the data related to wheat, rice, sugarcane and 
potato are analyzed which are significant in the study area. 
Wheat 
Wheat is the most distinctive and most important commercial/semi-
commercial crop of mtensively irrigated areas of the study villages. On an 
average, the area under wheat cultivation was 405.47 hectares which is about 
41.07 per cent of the gross cropped area having some inter village variations, 
i.e. from 35.63 per cent in Mainpur village to 47.23 per cent in Govindpur 
village. The average yield in the sampled villages is 26.03 quant./ ha. The 
village of Govindpur recorded the highest per hectare yield with 34.29 
quant./ha followed by Mainpur and Sonwara villages with 26.21 quant./ha and 
25.63 quant./ha respectively (Table 7.7). 
Area under Major Crops in Sampled \ l l l a g e s , 
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Rice 
Rice is the second important crop, in the study villages, covering an 
area of about 400.99 hectares which is 40.62 per cent of the gross cropped area 
(Table 7.7 & Fig.7.4 ).The maximum proportion of land used for rice is found 
in Sonwara village, in v^hich 46.29 per cent (113.18 ha) of the gross cropped 
area is devoted to rice cultivation. This is followed by Anjanshahid whose 
share is 44.23 per cent. In Mainpur and Kosara the respective percentages are 
43.16 and 38.29. 
On an average, per hectare yield of rice is 22.25 quant./ha which is 
slightly less to wheat. The inter-village per hectare yield of rice varies from 
17.31 quant/ha in Mainpur to 27.31 quant./ ha in Govindpur. 
Yield of Major Crops in Sampled Villages, 2007 
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Sugarcane 
Among the cash crops sugarcane is the leading crop in all the villages. 
It ranked third in importance as a secondary crop among foodgrains crops. But 
the proportion of land occupied by sugarcane is meager. On an average, 4.53 
per cent of the gross cropped area was under sugarcane and inter-village 
sugarcane occupancy varied from 3.29 per cent in Chandpatti to 7.36 per cent 
in Kosara. The average per hectare yield of sugarcane in the sampled villages is 
430.17 quant/ ha with some variation in the villages individually. The per 
hectare yield of sugarcane is high in Govindpur and Kosara villages with 
453.44 quant./ ha and 448.61 quant./ ha respectively (Table 7.7). Relatively 
higher share of area, production and yield in Kosara village is due to its 
location near to the Sathiavon sugar mill. 
Potato 
It is a vegetable crop covering a small portion, about 21.04 hectares 
which accounts for 2.13 per cent of the gross cropped area of the sampled 
villages. The village of Anjanshahid (3.25 per cent) has the highest cropland 
under potato cultivation followed by Kosara with 2.19 per cent and Mainpur 
2.15 per cent. But per hectare yield of potato is very high in all the sampled 
villages i.e. 103.22 quant./ ha. It varies between 95.26 quant/ ha in Mainpur to 
110.09 quant./ ha in Govindpur village (Table 7.7), 
As far as the role of agriculture in satisfying the basic needs of human 
being is concerned, the contribution fine of foodgrains (wheat and rice) 
cultivation is more significant than those of cash crops in the study villages. 
This is substantiated by the fact that a higher percentage of agricultural land is 
under food crops compared to the actual proportion under cash crops in all 
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sampled villages. The high yielding crops attract the interest of cultivators 
because of population pressure and growing demand of foodgrains. It is only 
possible with high productivity, which totally depends upon irrigational 
facilities, chemical and green fertilizers and adoption of new technology and 
pesticides. 
Apart from that each of the villages, however, has its own problems 
like shortage and seepage of water in the villages of canal and tube well 
irrigation. Whereas fluctuation of water table and inadequate water leading to 
low yields of wells prevail in tube wells irrigated villages. The excessive use of 
irrigated water and fertilizers along with inadequate drainage have conceived 
the problems like soil salinity and water logging particularly in canal irrigated 
villages such as Sonwara, Mainpur and Anjanshahid. Besides, the maintenance 
of machinery, shortage of electricity, high oil price, non-availability of inputs at 
proper time are some of the other problems worthy to note. Nonetheless, the 
present analysis confirms the findings out lined in the preceding chapters. 
• 
FINDINGS AND RECOMMENDATIONS 
In the present study an attempt is made to examine the relationship 
between irrigation and agricultural development in Azamgarh district. The main 
finding that arises from the foregoing analysis is that due to massive expansion 
and intensive utilization of irrigation facilities, Azamgarh district has made rapid 
strides in agriculture. It was the availability and development of irrigation 
facilities which has brought agricultural transformation in Azamgarh district. 
The findings of the study may be summarized as follows: 
Azamgarh district, geographically extend fi-om 25°38' to 26°27' north 
latitudes and 82°40' to 83^52' east longitudes, comprising of an area of 
4,054 sq. km. 
It is apparently a level plain with some local variations. It is a part of vast 
Indo- Gangetic alluvial plain, formed by the alluvial deposits of the rivers-
Ghaghara, Chotti-Sarju, Tons and their tributaries. 
The district has a vast reservoir of surface and ground waters, fertile soils 
and good climatic conditions which have favored both irrigation and 
agricultural development. 
The demographic aspects are also responsible, to some extent, influencing 
the growth of irrigation facilities. The rural population of the study area is 
3.6 millions (2001 census) which is unevenly distributed. The average 
density of the population of the district is 972 persons/sq. km., varying 
from 719 persons/ sq.km. in Haraiya block to 1506 persons/sq.km. in 
Palhani block. The sex ratio is 1020 and the general literacy rate is 45.44 
• 
• 
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per cent. Cultivators and agricultural laborers account for 1745 and 548 per 
1000 ha of irrigated area respectively in Azamgarh district. 
• The spatial variations in the physical and demographic setting have lead to 
the regional imbalances in the development of irrigation facilities. As such 
it is evident from chapter third that in 2004 tub wells share about 79.71 per 
cent of the net irrigated area followed by canals which contribute 19.75 per 
cent and the other sources 0.54 per cent, while their share during 1984 were 
17.97 per cent, 15,88 per cent and 10.15 per cent of the net irrigated area 
respectively. The analysis of growth of source wise irrigated area shows 
that during the study period (1984-2004) there was an increase of 7.76 per 
cent in tube well irrigated area and 24.37 per cent in canal irrigated area. A 
decrease in area under other sources of irrigation was also recorded. 
The role of tube well irrigation also becomes more important in areas of 
canal irrigation facilities because it remains directly under the control of 
farmers and provides water 'whenever' and in 'whatever' amount is 
needed. While in case of canals this is not possible because the flow of 
water varies season-wise and fields get water turn-wise. The supply of 
water is in the hands of inefficient and often corrupt bureaucrats, so the 
farmers do not get adequate and timely supply of water. In case of wells 
and tanks, it does not provide sufficient volume of water needed and loss 
from absorption and evaporation fiirther restricts long feeding channels. 
Only close fields can be irrigated by this source of irrigation. 
With the extension of canal irrigation supported by the development of 
tube well irrigation, the net irrigated area rose from 69.53 per cent to 90.01 
• 
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and gross irrigated area from 51.54 per cent to 78.19 per cent during the 
study period. 
The intensity of irrigation has increased from 108.00 per cent in 1984 to 
142.74 per cent in 2004. During the study period (1984 to 2004), 31.92 per 
cent increase has been recorded in the intensity of irrigation. However, 
block level analysis exhibits much variation in it, ranging from 12.77 per 
cent in the block of Lalganj to 62,02 per cent in Rani-ki-Sarai. Higher 
changes are observed in the northern portion of the district while the lower 
changes are recorded in southern part of the district. 
• Irrigation has exercised sufficient impact on the mechanical and 
biochemical inputs of agriculture, although its magnitude varies from place 
to place. The result of correlation analysis confirms that the irrigated area 
is highly correlated with consumption of chemical fertilizers, use of tractors 
and electrified tube wells. The low positive correlation is observed between 
irrigation and the use of iron ploughs, improved threshing machines and oil 
engine pump sets show that irrigation does influence the use of these 
inputs, but there are some other factors as well, which, to some extent, 
determine the use of these implements and irrigation is not the sole 
determinant. Thus, the use of these inputs or an increase in their use is not 
everywhere commensurate with the use of irrigation facilities or an increase 
with them. 
• The study of the influence of irrigation on general land use reveals that 
irrigation exercises negative influence on the extension of forested area 
which has decreased slightly. The fallow land and other uncultivated lands 
have recorded increase whereas the net area sown, occupying largest share 
• 
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has surprisingly decreased which is due to increase in the area of other 
categories such as area put to non-agricuiturai uses (settlements and roads) 
and current fallow. The cultivated land of the district occupies 82.21 per 
cent of the total geographical area which is slightly increased during the 
study period. The impact of irrigation on the extension of cultivated area 
shows that the scope for bringing new land under plough is limited. The 
extension of irrigation facilities had led to the expansion of double and 
gross cropped area. 
The impact of irrigation on the intensity of cropping is very significant, 
which is generally high in the areas of high irrigation intensity and vice-
versa. Both have increased, although not equally, i.e. the increase in the 
cropping intensity has lead to the increase in irrigation intensity. 
There are mainly two crops grown in the study area, namely, wheat and 
rice, together have a crops land area more than 85 per cent of total cropped 
area. The significant increase in area and yield of wheat and rice is mainly 
because of beneficial impact of expansion in irrigation facilities. A 
qualitative change is due to an overwhelming preference of wheat and 
under irrigated conditions can be attributed to a variety of factors such as 
price support, massive procurement by the Government and more 
successful technological advance witnessed in wheat and rice crops. 
The regionalization of agriculture is also equally influenced by the 
irrigation facilities. An analysis of the changes in pattern of crop 
combination reveals that the number of crops in crop combination has 
decreased. In 2004, the crop combination reduced to two crops of wheat 
and rice. 
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• There are found strong contrasts in the levels of agricultural development 
between the blocks of the district. The high level of agricultural 
development is observed in the east-central and north-western parts of the 
district. By contrast the low level of agricultural development is confined to 
north-eastern and south-western blocks, namely, Haraiya, Maharajganj, 
Thekma and Martinganj. In general, the agricultural developments are 
commensurate with the degree of development of irrigation. 
• It is observed fi"om the correlations analysis that irrigation has a significant 
role in the development of agriculture in the study area. Among the 
variables of irrigation development, variables of irrigated area (net, double 
and total) and cropping intensity play greater influence on agricultural 
development. However, means of irrigation in the form of tube well and 
pump set is highly correlated with of consumption of fertilizers.. It is 
analytically revealed that intensity of irrigation is the main factor which 
determines the cropping pattern in the district. 
• The sampled villages posses different irrigation and agricultural level. Tube 
wells irrigation is common in all the villages. Besides, some villages are 
also facilitated by canal irrigation. Of the six sampled villages, Sonwara 
and Mainpur are located in the canal irrigation tract. The introduction and 
expansion of irrigation facilities have influenced the use of mechanical and 
biochemical inputs. But their use is high in those villages, facilitated by 
both canal and tube well irrigation. Tractorizations coupled with traditional 
implements are still in use in all the villages. The application of chemical 
fertilizers is used in all the villages but its application is more in 
Govindpur, Sonwara and Anjanshahid. 
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It has been found out that the major portion of land in the sampled 
villages is under cultivation. The net sown area occupies almost two-third 
(73.03 per cent) of the total reported area. The gross cropped area of the six 
sampled villages taken together is 987.18 ha; intensity of cropping being 
150.59 per cent and the total cultivated area which include the fallow land 
is 756.72 ha. 
There are two main crops grovm in the sampled villages, namely, wheat 
and rice which account for more than 78 per cent of the gross cropped area. 
Some hectarage is devoted to cash crops like sugarcane and potato. 
Recommendations 
In the context of the findings stated above some viable 
recommendations for improving irrigation facilities and agriculture have been 
made as under -
• Although 90.01 per cent of the net sown area is irrigated, still there is scope 
for bringing additional area under irrigation. This can be achieved by 
extending the facilities of irrigation by introducing water management 
practices and by improving the existing facilities. 
• It has been observed that the net irrigated area in the study region varies 
from 69.23 to 96.62 per cent. The increases in the irrigation potential and 
its optimal utilization are to be so planned that all the cultivated land is 
judiciously benefited. 
• Lining of canals should be done to prevent the water losses through 
seepage. The extension of the lined irrigation channels upto the farm edges 
would perhaps be more useful. 
• 
• 
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In order to materialize the modem concept of irrigation that water should be 
at the command of the farmers, supply of water should be such as farmers 
can use it according to their wish and requirement. 
The misuse of water, especially in tube well irrigation region is caused due 
to the improper rates charged for irrigation water. Therefore, instead of 
charging the rates based on crop grown. It would be much economic to 
calculate the water charges on hourly basis or on meter basis. 
For proper functioning of tube wells, energy sources (diesel and electricity) 
should be made available on demand. It has been noted that in the areas 
depending primarily on tube well irrigation unreliable water receipts by 
farmers, which is greatly due to the insufficient and erratic supply of power, 
has adverse effect on their adopting new agricultural innovations. This 
warrants the tackling of the energy problem by ensuring the equitable 
supply of hydro-electricity and diesel. 
• As regards the general land use, the region has recorded poor proportion 
(0.02per cent) of forest cover with considerable deforestation in almost all 
the blocks. Therefore, it requires special attention and the land should be 
reclaimed for social forestry after proper water management. Similarly the 
area under wasteland and fallow land (The later has increased due to 
defective water management) can be brought under plough by adoptmg 
suitable measures, i.e. application of improved technology for extending 
cultivation, mainly of fruit culture or bringing them under forest. 
Although there seems limited scope to bring additional land under 
cultivation, hence to feed the growing population, intensity of croppmg 
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needs to be enhanced, particularly in those areas where, sugarcane is the 
third or fourth ranking crop. 
• The cropping pattern has also to be altered and crops like pulses, oil seeds, 
fruits, vegetables, fodder crops and sugarcane should be given due 
importance with crop rotation. 
• Proper and judicious use of chemical fertilizers, pesticides and HYV seeds 
should be encouraged. 
• There is utmost need to modernize agriculture in the under developed and 
medium developed regions of the district by giving loans on liberal interest 
and providing considerable subsidy in the purchase of inputs particularly to 
small and marginal formers. It was noted that on account of low income 
farmers were hardly in a position to meet their both ends together. In fact 
quite a lot of them have to take a consumption loan. Under the 
circumstances some arrangement has to be made to provide them credit at 
cheaper rate. The existing institutions, mostly, co-operatives, have ceased 
to be any use. Specially the landless labourers, small and marginal formers, 
have no access to the cooperatives. The money-lenders and big cultivators 
are the only sources to whom the farmers can turn for loans in the area. 
In view of this the cooperatives should be vitalized and restructured. 
The Small Farmers Development Agency should be activated so that the 
small and marginal farmers and landless agricultural households, who 
constitute the majority of households in the area, may receive the loans and 
other benefits from the agency. 
• The rural banks or rural branches of commercial banks may also engage in 
long term loans to farmers although these institutions are not inclined to 
• 
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making long term advances. The commercial banks and rural banks should 
also give loans to the landless labourers, marginal farmers and small 
farmers for starting subsidiary occupations like dairy farming, poultr> 
farming and bee keeping, 
• There should be proper development of marketing, godowns, and cold 
storage and banking facilities. 
Lack of other supporting infrastructure facilities like good roads is 
restricting the fanners' incentive to increase productivity. Only 30 per cent 
of the villages in the study area are connected with metalled roads. Efforts 
should be made to connect all the villages by all weather roads. Post 
offices, telephone and telegraph facilities should also be provided. 
• At present 90.02 per cent villages are electrified. The efforts to electrify all 
the villages in feasible phases should be made. 
• Educational facilities should also be extended in accordance with the 
national norms. Thus the primary, junior high schools, high schools and 
higher secondary schools should be provided within a range of 1,3,5 and 8 
kilometers respectively. 
• Serious efforts have to be make to develop agro-processing industries at the 
service centers of the district, for which there is enough scope. The 
promising units are those of sugar, rice, oil-seeds, rice bam oil, flour, 
bakery and straw board. Similarly, there is scope for the development of 
animal based and forest-based industries. 
As a consequence of these steps there would be overall development of 
the region in which agriculture as well as the industrial sector of the regional 
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economy will develop and prosper simultaneously. The incomes obtained from 
the development of agriculture and industrial sector v^ 'ould be used on education, 
health facilities and leisure resulting in social as well as cultural development. 
However, it should be noted that main stimulations to this process of general 
development will flow from modernization of agriculture of the study area. 
The present study despite the paucity of data and other limitations has 
succeeded in demonstrating regional variations at micro level in irrigation and 
agricultural development. It has also succeeded in confirming the hypothesis of 
interrelationship between irrigation and agricultural development. However, it is 
felt that further agricultural plans of the study area need to be formulated 
keeping in view the problems and recommendations narrated at length in 
preceding pages. This would help to enhance the level of agricultural 
development in the Azamgarh district. 
Glossary 
S. No. Local/ Indian Names 
1. Andhi 
2. Arhar 
3. Bajra 
4. Bhangar 
5. Bhur 
6. Doab 
7. Dumat 
8. Jhil 
9. Jo war 
lO.Kachcha 
ll.Khadar 
12.Kharif 
13.Loo 
H.Matyar 
15.Nadi 
16.Nala 
17.Rabi 
18.Usar 
English Names 
Dust storm or thunder storm 
Pegeon pea or red gram 
Pearl millet 
Old alluvium 
Sandy soil 
Inter-reverine plain 
Loamy soil 
Lake 
Great millet 
Uncemented 
New alluvium 
Rainy season crop (from mid June to October) 
Local hot wind 
Clay soil 
River 
Small seasonal stream 
Winter season crop (from mid Nov to March) 
Saline-alkali and alkali soil 
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